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POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT

PART [: SITE INFORMATION

1. Site Name/Alias _Servometer Corporation

Street 501 Little Falls Road

City Cedar Grove

2. County Essex

3 EPA 1D No. _NJD002138543

q, Latitude 40°52' 10" N.

USGS Quad. Orange, New lersey

5. Owner Servometer Corporation

Street 501 Little Falls Road

City Cedar Grove

6. Operator _Servometer Corporation

Street 501 Little Falls Road

City Cedar Grove

7. Type of Ownership
Private
(J County

[] Federal
1 Municipal

[ State

8. Owner/Operator Notification on File
RCRA 3001
] None

Date 8/14/80
J Unknown

9. Permit information

Permit Permit No. Date Issued

RCRA Part A NJD002138543  10/81

J Unknown

[J CERCLA 103c¢ Date

State _ New Jersey Zip 07009

County Code _13 Cong. Dist. 11

Longitude _074° 13" 26" W.

Tel. No. _(201) 785-4630

State New Jersey Zip 07009

Tel. No. (201) 785-4630

State New Jersey Zip 07009

[ Other

Expiration Date Comments

TSD Status ter-

NJPDES N10027847 10/9/84

minated 12/88

11/30/89 Modified in

1987 to include
monitoring for
discharges to
groundwater
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Site Status
Active Jinactive [JUnknown
Years of Operation 1974 to Present

Identify the types of waste units (e.qg., landfill, surface impoundment, piles, stained soil,
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many
waste unit numbers as needed to identify all waste sources on site.

(a) Waste Management Areas

Waste Unit No. Waste Unit Type Facility Name for Unit
1 6,000-Gallon Underground Storage Tank Caustic Waste Storage Tank
2 6,000-Gallon Abaveground Storage Tank Caustic Waste Storage Tank
3 Waste Tank Batch Treatment Tank
4 Solvent Vapor Deareaser 1,1,1-Trichloroethane Unit
5 Wastewater Treatment Facility Wastewater Treatment Facility
6 Drum Storage Area Drum Storage Area

(b) Other Areas of Concern

tdentify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

There are no known or reported spills on site. However, any spills within the building would

be pumped to the waste treatment area.

Information available from

Contact__Amy Brochu Agency_ U.S EPA Tel. No._{201) 906-6802

Preparer_Philip J. Solinski Agency NUS Corp. Region 2 FIT  Date_6/23/89
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PART II: WASTE SOURCE INFORMATION
For each of the waste units identified in Part I, complete the following six items.

Waste Unit 1 - _6,000-Galion Underground Storage Tank Caustic Waste Storage Tank

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

Servometer Corporation has been a RCRA facility since 1980. The company was originally
identified as a hazardous waste treatment, storage, or disposal (TSD) facility, but in December
1988 its TSD status was terminated. Since 1984, Servometer has been permitted to discharge
to surface water under the New Jersey Pollutant Discharge Elimination System (NJPDES). In
1987 that permit was modified ta include manitaring for any past and/or patential discharges
to groundwater. The carbon steel underground storage tank was utilized from the fall of

1974 to the spring of 1987. The tank was removed, and soil sampling was performed on
December 7, 1988.

2. Describe the location of the waste unit and identify clearly on the site map.

The tank was located on the north side of the building to the rear of the building.

3. ldentify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

The tank had a maximum capacity of 6,000 gallons.

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

The physical state of the waste was liquid.

S. Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

Caustic waste from dissolution of aluminum from nickel parts was stored in the tank.

6. Describe the containment of the waste unit as it relates to contaminant migration via
groundwater, surface water, and air.

The underground tank rested an a concrete slab. Upon the tank’s removal, soil sampling was
performed. All of the samples showed no contamination. Only one sample showed a high pH.

Ref. Nos. _14,21,22, 23,25 26,27, 28




02-8904-65-PA

Rev.No. 0
PART Il: WASTE SOURCE INFORMATION
For each of the waste units identified in Part I, complete the following six items.
WasteUnit _2 - 6,000-Gallon Aboveground Storage Tank Caustic Waste Storage Tank

Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

Servometer Corporation has been a RCRA facility since 1980. The company was originally
identified as a hazardous waste teatment, storage, or disposal (TSD) facility, but in December
1988 its TSD status was terminated. Since 1984, Servometer has been permitted to discharge
to surface water under the NJPDES. In 1987 that permit was modified to include monitoring
for any past and/or potential discharges to groundwater. The fiberglass aboveground storage
tank has been in operation since spring 1987.

Describe the location of the waste unit and identify clearly on the site map.

The tank is located on the south side of the building to the rear.

Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

The tank has a maximum capacity of 6,000 gallons.

identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, siurry,
liquid, or gas.

The physical state of the waste is liquid.

Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

Caustic waste from dissolution of aluminum from nickel parts is known to be stored in the
tank for less than 90 days.

Describe the containment of the waste unit as it relates to contaminant migration via
groaundwater, surface water, and air.

The waste is in a closed container surrounded by a secondary containment system. The New
Jersey Department of Environmental Protection (NIDEP) requirements for the secondary
containment system include a capacity of 6,0C" gallons, and an 8-inch-thick reinforced
concrete pad with a permeability rating not greater than 10”7 ¢m/sec.

Ref. Nos. 14,22,23,24 27,28
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PART il: WASTE SOURCE INFORMATION

For each of the waste units identified in Part |, complete the following six items.

Waste Unit 3 - Waste Tank Batch Treatment Tank

1.

Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

Servometer has been a RCRA facility since 1980. The company began its operations in 1974.

Describe the location of the waste unit and identify clearly on the site map.

The batch treatment storage tank is located near the wastewater treatment facility, which is in
the southeast corner of the building.

Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface

impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

The capacity of the waste tank is 330 gallons.

Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

The physical state of the waste is liquid.

Identify specific hazardaus substance(s) known or suspected to be present in the waste unit.

The tank contains sulfuric acid solution with disselved aluminum and nickel, plus

miscellaneous spills and leakage from the plating department. These spills could indude nitric
acid and copper.

Describe the containment of the waste unit as it relates to contaminant migration via
groundwater, surface water, and air.

The waste unit is within the building. All spills enter the floor drains and are then pumped to
the batch treatment tank in the wastewater treatment area.

Ref. Nos. 14,21,22,23,24,27,28
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PART II: WASTE SOURCE INFORMATION
For each of the waste units identified in Part |, complete the following six items.
Waste Unit _ 4 - Solvent Vapor Degreaser 1,.1,1-Trichloroethane Unit

1.

identify the RCRA status and permit history, if applicabie, and the age of the waste unit.

Servometer began operations in 1974 and has been a RCRA facility since 1980.

Describe the location of the waste unit and identify clearly on the site map.

The unitis located within the cleaning room in the middie of the building.

Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

The unit holds 275 gallons of solvent.

Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

The physical states of the wastes are liquid and sludge.

Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

The solvent 1,1,1-trichloroethane and associated still bottoms are known to be present.

Describe the containment of the waste unit as it relates to contaminant migration via
groundwater, surface water, and air.

The unit is located within the building. The solvent is recycled in a closed loop within the unit.
Still bottoms from the unit are remaved within 90 days of generation. Migration is unlikely.

Ref. Nos. 14,21, 22, 27,28
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PART Il: WASTE SOURCE INFORMATION
For each of the waste units identified in Part |, complete the following six items.

Waste Unit 5 - Wastewater Treatment Facility Wastewater Treatment Facility

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

Servometer began operations in 1374 and has been a RCRA facility since 1980. The company
was originally identified as a hazardous waste treatment, storage, or disposal (TSD) facility,
but in December 1988 its TSD status was terminated. Since 1984, Servometer has been

permitted to discharge to surface water under the NJPDES.

2. Describe the location of the waste unit and identify clearly on the site map.

The treatment facility is located in the southeast corner of the building.

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous

substances in the waste unit.

The waste treatment facility treats 12,000 gallons per day and releases the effluent under
state permit to the Peckman River. A tank for the storage of sludge resulting from the waste

treatment process has a capacity of approximately 1,500 gallons.

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit.

physical state(s) should be categorized as follows: solid. powder or fines, sludge, slurry,

liquid, or gas.

The physical states of the wastes are liquid and sludge.

5. ldentify specific hazardous substance(s) known or suspected to be present in the waste unit.

Process waters from the nickel rinse, cyanide rinse, chrome rinse, sodium hydroxide rinse, and
floor spillage are known to be treated. The siudge resulting from the waste treatment process

is removed from the site within 90 days of its generation.

6. Describe the containment of the waste unit as it relates to contaminant migration via

groundwater, surface water, and air.

All liquid wastes are treated before release into the Peckman River.

Ref. Nos. 14,21,22,23,27,28
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PART II: WASTE SOURCE INFORMATION
For each of the waste units identified in Part i, complete the following six items.

WasteUnit 6 - Drum Storage Area Drum Storage Area

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit.

Servometer began operations in 1974 and has been a RCRA facility since 1980.

2. Describe the location of the waste unit and identify clearly on the site map.

According to a site map included in the facility’s 1980 hazardous waste permit application, the

drums are located along the south wall in the plating department.

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous

substances in the waste unit.

There are nine 55-galton drums shown on the 1980 site map.

4. ldentify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,

liquid, or gas.

The physical state of the wastes are liquid.

5. ldentify specific hazardous substance(s) known or suspected to be present in the waste unit.

According to the 1980 submittal, the solvent 1,1,1-trichloroethane and waste oil are stored in

five drums, and acid stripper waste was stored in the four other drums.

6. Describe the containment of the waste unit as it relates to contaminant migration via

groundwater, surface water, and air.

The drums are located within the building; therefore, migration is unlikely.

Ref. Nos. 14,22, 28
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PART ilI: HAZARD ASSESSMENT
GROUNDWATER ROUTE
1. Describe the likelihood of a release of contaminant(s) to the groundwater as follows:

observed, alleged, potential, or none. Identify the contaminant(s) detected or suspected, and
provide a rationale for attributing the contaminant(s) to the facility.

There is no potential for a release of contaminants to groundwater because the underground
tank was removed. The soil around the tank was tested and found to be uncontaminated.
The aboveground storage tank, approved by the NJDEP, has no potential for a release to
groundwater, because of its containment system. All other waste units are within the

building. All waste is either treated and discharged to surface water or is shipped off site for
proper disposal.

Ref. Nos. 14, 21, 25, 26, 29

2. Describe the aquifer of concern; include information such as depth, thickness, geologic
composition, permeability, overlying strata, confining layers, interconnections,
discontinuities, depth to water table, groundwater flow direction.

Rocks of the Brunswick Formation are the main source of groundwater in Essex County. The
formation consists predominantly of interbedded brown, reddish-brown, and gray shale,
sandy shale, sandstone, and some conglomerate. Between the First and Second Watchung
Mountains, the formation is predominantly sandstone. The vailey in between the mountains
is underlain by stratified drift. The depth of this drift is between 30 and 50 feet; underneath
this drift, bedrock is found. The primary pore spaces in consolidated rocks of the Brunswick
Formation are so small that an insignificant quantity of water, if any, moves through them
under natural hydraulic gradients. However, a joint and fracture system that has developed
provides secondary porosity, and it is largely in and through these openings that storage and
movement of groundwater take place. The groundwater movement in the Brunswick
Formation is to the north-northeast, along the strike of the formation; the Peckman River

flows in the same direction. Depth to the water table is between 10 and 20 feet below the
surface.

Ref.Nos. 1,2,3,4

3. Is a designated sole source aquifer within 3 miles of the site?

The Brunswick Shale and Sandstone Aquifer is designated as a sole source aquifer in the

Ridgewood area of northern New Jersey. However, this area does not fall within the 3-mile
radius of the site.

Ref. Nos. 5, 6

4, What is the depth from the lowest point of waste disposal/storage to the highest seasonal
level of the saturated zone of the aquifer of concern?

The elevation of the facility is approximately 177 feet. The depth of the underground tank is
unknown, but is assumed to be 6 feet below the ground surface. The elevation of the nearby
river is approximately 172 feet. Therefore, the depth from the lowest point of waste storage
to the highest seasonal level of the saturated zone is assumed to be 0 feet.

Ref. Nos. 3,4,7, 13,21
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What is the permeability value of the least permeable continuous intervening stratum
between the ground surface and the aquifer of concern?

The stratified drift between the ground surface and the water table consists mostly of

stratified sand and gravel. The approximate range of hydraulic conductivity is from 10° to 10”
cm/sec.

Ref. Nos. 2,7

What is the net annual precipitation for the area?
Approximately 16 inches.
Ref. No. 7

identify uses of groundwater within 3 miles of the site (i.e., private drinking source,
municipal source, commercial, industrial, irrigation, unusable).

Groundwater is used for drinking water during peak demands in Montclair and is also used for
drinking water by Essex County Hospital Center. Two country clubs within 3 miles of the site

use groundwater for recreational and irrigation purposes. The Upper Montclair Country Club
also uses groundwater for drinking purposes.

Ref. Nos. 6,8,9, 10, 11, 30, 31
What is the distance to and depth of the nearest well that is currently used for drinking or
irrigation purposes?

Distance_1.7 miles Depth_ Depth 300 ft
Ref Nos. 8, 12,13

Identify the population served by the aquifer of concern within a 3-mile radius of the site.
Approximately 42,000.

Ref. Nos. 9, 11

SURFACE WATER ROUTE

Describe the likelihood of a release of contaminant(s) to surface water as follows: observed,

alleged, potential, or none. ldentify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminants to the facility.

The Servometer Corporation is currently permitted to discharge effluent from its wastewater
treatment system into the Peckman River under New Jersey Pollutant Discharge Elimination
System (NJPDES) permit No. NJ0027847. The system treats various spent process solutions
containing dissolved metals (aluminum, nickel, and copper), acids, aikalies, and cyanides.

Ref. No. 14
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Identify and locate the nearest downslope surface water. If possible, include a description of
possible surface drainage patterns from the site.

The Peckman River is located approximately 30 feet from the site boundary to the west. A

drainage path extends from the rear of the building for a distance of approximately 210 feet
to the river.

Ref. Nos. 4, 14, 27

What is the facility slope in percent? (Facility slope is measured from the highest point of
deposited hazardous waste to the most downhill point of the waste area or to where
contamination is detected.)

The facility slope as defined cannot be calculated, as there were no known wastes deposited
onsite.

Ref.No. 4

What is the slope of the intervening terrain in percent? (Intervening terrain siope is

measured from the most downhill point of the waste area to the probable point of entry to
surface water.)

The intervening terrain slope is estimated to be less than 3 percent.
Ref. Nos. 4,13

What is the 1-year 24-hour rainfall?
Approximately 2.7 inches.
Ref. No. 7

What is the distance to the nearest downslope surface water? Measure the distance along a
course that runoff can be expected to follow.

Approximately 210 feet.
Ref. Nos. 4, 27

Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking,
irrigation, recreation, commercial, industrial, not used).

Surface water downstream is used for hydroelectric power generation and possibly some
recreational fishing.

Ref. No. 15

Describe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site.
include whether it is a freshwater or coastal wetland.

There are no wetlands downstream of the site.

Ref. Nos. 13, 15, 16
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Describe any critical habitats of federally listed endangered species within 2 miles of the site
along the migration path.

There are no critical habitats of federally listed endangered species within 2 miles of the site.
Ref. Nos. 16, 17

What is the distance to the nearest sensitive environment along or contiguous to the
migration path (if any exist within 2 miles)?

There are no sensitive environments within 2 miles of the site.
Ref. Nos. 13, 16, 17

identify the population served or acres of food crops irrigated by surface water intakes
within 3 miles downstream of the site and the distance to the intake(s).

There are no surface water intakes 3 miles downstream of the site.
Ref. Nos. 13, 15, 18

What is the state water quality classification of the water body of concern?
The Peckman River is classified as FW2-nontrout.
Ref. No. 19

Describe any apparent biota contamination that is attributable to the site.
There is no apparent biota contamination that is attributable to the site.
Ref Nos. 4, 14

AIR ROUTE

23.

24,

Describe the likelihood of a release of contaminant(s) to the air as follows: observed,
alleged, potential, none. Identify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminant(s) to the facility.

The potential for a release of contaminants to the air exists because chlorine and cyanide are
used in one of the processes on site. This process results in the production of hydrogen
cyanide and/or cyanogen chloride gases under improper pH conditions.

Ref. No. 14

What is the population within a 4-mile radius of the site?
Approximately 206,400 people.
Ref. No. 20
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FIRE AND EXPLOSION

25.

26.

Describe the potential for a fire or explosion to occur with respect to the hazardous
substance(s) known or suspected to be present on site. Identify the hazardous substance(s)
and the method of storage or containment associated with each.

There is a potential for fire or explosion on site. If some of the chemicals used or wastes
generated on site were mixed with each other, there is a potential for a violent reaction.

Ref. Nos. 7, 14

What is the population within a 2-mile radius of the hazardous substance(s) at the facility?
Approximately 37,400 people.
Ref. No. 20

DIRECT CONTACT/ON-SITE EXPOSURE

27.

28.

29.

Describe the potential for direct contact with hazardous substance(s) stored in any of the

waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the
accessibility of the waste unit.

Workers on site may be exposed to hazardous substances due to the nature of the processes
involved. The waste tank may be accessible to the public, as there is no fence to keep people

away. The potential for contact by the public with hazardous substances inside the building is
minimal because of a security system.

Ref. Nos. 4, 14

How many residents live on a property whose boundaries encompass any part of an area
contaminated by the site?

There are no known areas of contaminaton attributable to the site and no residential
properties immediately adjacent to the site.

Ref. No. 4

What is the population within a 1-mile radius of the site?
Approximately 10,200 people.
Ref. No. 20
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PART IV: SITE SUMMARY AND RECOMMENDATIONS

Servometer Corporation, located in Cedar Grove, Essex County, New Jersey, is an active facility which
began its operations in 1974. The company is privately owned and is located in a mixed residential

and industrial area. The 8-acre site is in close proximity to the Peckman River.

The Servometer Corporation manufactures miniature metal bellows, bellows assemblies, couplings,
and contacts for the aerospace and control valve industries. The manufacturing operation involves
the electrodeposition (electroforming) of copper and nickel onto aluminum mandrels. Once the

desired thickness is obtained, the aluminum mandrels are dissolved using a caustic solution.

Servometer operates a wastewater treatment system on site which treats various spent process
solutions containing dissolved metals, acids, alkalies, and cyanides. The system also treats rinse
waters that flow continuously while the piant is operating. These rinse waters represent a more
voluminous but less concentrated source of wastes as compared to the process solutions. The
effluent from the treatment system is discharged to the Peckman River under New Jersey Pollutant
Discharge Elimination System (NJPDES) permit No. NJ0027847.

The Servometer Corporation was classified as a hazardous waste treatment, storage, or disposal
(TSD) facility, EPA 1.D. No. NJD002138543, from 1980 to December 1988. Currently, the company is
listed only as a generator. Hazardous wastes generated by the facility include caustic waste, waste
acid, still bottoms from a solvent (1,1,1-trichloroethane) recovery unit, wastewater treatment sludge,
and waste metal working oils. All hazardous wastes are removed from the site within 90 days of

generation.

From 1974 to spring 1987, the caustic waste was stored in a 6,000-gallon underground storage tank.
Four wells were installed in early 1988 to monitor for any past and/or potential discharges to
groundwater. The tank was removed in December 1988. Four soil samples collected from the area
of the tank showed no contamination. Only one soil sample had an elevated pH. Since spring 1987,

Servometer has been using a 6,000-gallon aboveground tank for the storage of caustic waste.

Servometer Corporation has complied with all New Jersey Department of Environmental Protection
(NJDEP) requests. There have been no reported spills or violations. As a result of an October 1988
NJDEP inspection, the company was given an acceptable rating. Therefore, a recommendation of
NO FURTHER REMEDIAL ACTION PLANNED (NFRAP) is being made.
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EXHIBIT A
PHOTOGRAPH LOG

SERVOMETER CORPORATION
CEDAR GROVE, NEW JERSEY

OFF-SITE RECONNAISSANCE: MAY 9, 1989



Photo Number

1P-3
1P-4
1P-5

SERVOMETER CORPORATION
CEDAR GROVE, NEW JERSEY
MAY 9, 1989
PHOTOGRAPH INDEX

Description

Photo looking southeast at site.

Photo looking east at drainage pathway.

Photo 1ooking south at Peckman River.

A11 photographs by P. Solinski.
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Time
1430
1431
1438
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1P-3 May 9. 1989 1430
Photo looking southeast at site.
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1P-4 May 9, 1989 1431
Photo looking east at drainage pathway.




1P-5

= INIUS

— 1 CORPORATION

SERVOMETER CORPORATION
CEDAR GROVE, NEW JERSEY

May 9., 1989

Photo Tooking south at Peckman River.

02- 8904-65-PA
Rev. No. O




ATTACHMENT 2




10.

1.

12.

13.

14.

15.

02-8904-65-PA
Rev. No. 0

REFERENCES

New Jersey Department of Conservation and Economic Development, Geologic Map of New
Jersey, Atlas Sheet No. 40, 1950.

Nichols, William D. Ground-Water Resources of Essex County, New Jersey. Special Report No.
28. State of New Jersey Department of Conservation and Economic Development, Division of
Water Policy and Supply, 1968.

Carswell, L.D. and Rooney, J.G. Summary of Geology and Ground-Water Resources of Passaic
County, New Jersey. U.S. Geological Survey, Water-Resource investigations 76-75, June 1976.

Preliminary Assessment Off-Site Reconnaissance Information Reporting Form, Servometer
Corporation, TDD No. 02-8304-65, NUS Corp. Region 2 FIT. May 9, 1989.

Federal Register, Vol. 49, No. 16, Tuesday, January 24, 1984, p. 2944.

Telecon Note: Conversation between W. Kowalski, Township of Cedar Grove Engineering
Office, and P. Solinski, NUS Corporation, May 10, 1989.

Uncontrolled hazardous waste site ranking system, A user’'s manual, 40 CFR, Part 300,
Appendix A, 1986.

N.J. Department of Environmental Protection, Division of Water Resources, Bureau of Water
Allocation, Water Withdrawal Points and NJGS Case Index Sites within 5.0 miles of Latitude
404858 and Longitude 741127, June 25, 1988.

Project Note: From Stanley B. Shulfer, NUS Corporation, regarding Town of Montclair Water
Wells. July 6, 1988.

Telecon Note: Conversation between Kevin Ryan, Montclair Water Bureau, and Stanley B
Shuifer, NUS Corperation, June 30, 1988.

Telecon Note: Conversation between Henry Bogdanski, Essex County Hospital Center, and
Staniey B. Shulfer, NUS Corporation, july 13, 1988.

Michna, Vlado. Staff Report, In the matter of Town of Montclair, Application No. 5245 to
renew permit to divert water from three wells in the Town of Montclair, Essex County, N.J.
Department of Environmental Protection, Water Allocation Office.

Three-Mile Vicinity Map, based on U.S. Department of Interior, Geological Survey Topographic
Maps, 7.5 minute series, “Orange Quadrangle, N.J.”, “Pompton Plains Quadrangle, N.J.”,
“Paterson Quadrangle, N.J.” (all 1955, revised 1981), “Caldwell Quadrangle, N.J.", 1954,
revised 1981.

Lancy Laboratories Division, Lancy International, Inc. Emergency Plan and Preparedness,
Prevention and Contingency Plan for Servometer Corporation, May 1984,

Telecon Note: Conversation between Mr Deblock, West Paterson Water Pollution Control,
and P. Salinski, NUS Corparation, May 10, 1989



16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

02-8904-65-PA
Rev. No. 0

REFERENCES(CONT'D)

U.S. Department of Interior, U.S. Fish and Wildiife Service, Atlantic Coast Ecological inventory,
Newark, N.J. - N.Y. - PA, 1980.

New York State Department of Environmental Conservation, Significant Habitat Overlay,
Newark Quadrangle, March 1981, revised April 1987.

State of New Jersey, Department of Environmental Protection, Water Supply Overlay Sheet
No. 26, August 1975.

New lJersey Department of Environmental Protection (NJDEP), Surface Water Quality
Standards, N.J.A.C. 7:9-4 and N.J.A.C. 7:9-4.1 et. seq., May 1985.

General Software Corporation, Graphical Exposure Modeling System (GEMS). Landover,
Maryland, 1986.

Letter from Robert Berg, Chief, Bureau of Ground Water Quality Management, NJDEP, to
Peter Holowachuk, Servometer Corporation, August 20, 1987. Re: Response to Comments
and Issuance of Final NJPDES Permit.

U.S. EPA, Notification of Hazardous Waste Activity, EPA Form 8700-12 (6-80), Servometer
Corporation, EPA 1.D. Number NJD002138543, August 12, 1980.

Letter from Ernest J. Kuhlwein, Chief, Bureau of Hazardous Waste Engineering, NJDEP, to
Peter J. Holowachuk, Servometer Corporation, December 9, 1988.

Letter from Frank Coolick, Acting Assistant Director, Hazardous Waste Regulation Element,
NJDEP, to Peter Holowachuk, Servometer Corporation, March 26, 1987.

NJDEP, Division of Waste Management, Inspection Report on Servometer Corporation,
October 31, 1988.

Quazza and Associates, Inc., Closure Observation of Servometer Corporation Underground
Storage Tank, August 5, 1988.

U.S. EPA, General Information, EPA Form 3510-1(6-80), Servometer Corporation, EPA |.D.
Number NJD002138543, October 31, 1980.

U.S. EPA, Hazardous Waste Permit Application, EPA Form 3510-3 (6-80), Servometer
Corporation, EPA 1.D. Number NJD002138543, October 27, 1980.

Letter from Stefan D. Sidlak, Section Chief, Metro Bureau of Regional Enforcement, NJDEP, to
Peter Holowachuk, Servometer Corporation, November 18, 1988.

Telecon Note: Conversation between Greenskeeper, Glen Ridge Country Club, and S. Shulfer,
NUS Corporation, June 30, 1988

Telecon Note: Conversation between R. Dickerson, Upper Montclair Country Club, and S.
Shulfer, NUS Corporation, July 20, 1988.



REFERENCE NO. 1




SiEY
o

>
[N
l

N

W
AND

Al
4

NI

s OFR
“RVATION

STATH

CON

VEELOPMENT

D
Pl

DI

ONOMIC

1

OF

MIENT

lw

DAY

N
“
4

Dl

ATLAS SHEET No. 40

#bhine

AN3IDO3

el




S

g GEOLOGIC MAP

o o~ts " () I;‘

Y NEW JIRSEY

(Y Compiled from published folios and fro- 1 manuseript data in possession

of the Survey, the latter chiefly the fiel | work of
W. S. BAYLEY, (Pre-Cambr in)
H. B. KUMMEL, (Paleozoic, " riassic, Quaternary)
R. D. SALISBURY, (Quatery 'ry)
G. N. KNAPP, (Cretaceous, 'l ‘rtiary, Quaternary)

b, BY :
J. VOLNEY LEWIS axp JIENRY B. KUMMEL
1910-1¢ 12

REVISED BY H. B. Ki MMEL, 1931
AND MEREDITH E. Jt HNSON, 1950

SCALE: 1:250,000 approximarely | miles to an inch)

Lo 3 2 1 [a} 4 8 12 Miles
. e we mmAr- oT T <2
£
K| =
,§ - = A
@ 2 2 TN s 5
- o = 3 H 2
E = - = A =
5 -
3 § g E H £
® © 3 ix 3 3
Ft, ts Rt 2, -t 4 hum
A Y e o e ‘,a%% ?
i 53 ,;1 - : " }‘:.‘"‘?“ . !%ﬁ ;i

 Vertieal exagreration 2%, f

, 1
Vertieal Trioo

1
Section A-A.—-Diungman's Ferry to Hobouken., Scales: Horizmzt:d.z-r)mm;

g
5.2 COF s
3= SR

dsvilie
Tiver



38°|

50

i
i
sletdisuur g

Q

- | |

sCantarbury

QUATERNARY 1 ‘
Surface covering of variable thickness, generally unconsolidated. N '
GLACIAL NONGLACIAL SR e

NotTe.—A sheet of stony or sandy clay of variuble
thickpess (till, unstratified Jdrift, or boulder clay)
covers much of the surface north of the terminal
moraine, but is not represented on the map.
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Alpha

Terminal Moraines of the last
(Wisconsin) glacial epoch
A belt of irreqular hummocky uceumudations of elay,
sand, gravel, and houlders, tn confused mirture,

Recessional Moraine
{Wisconsin)
Smaller moranic aceunmdations north of the termi.
nal movaine, neluding spane shatosied Jdrast of kame-
tike habit, and markong pauses on the vecession of
the lust ice sheel.

Siratitied Drift. (Wisconsin)
Sand and gravel pladns, deltas, eskers, kames, and
terraces, chiefly north of the terminal moraine and
in the valleys leading south from 1. Also includes
sand, gravel, and clay deposits of the extinet Lake
Passaic.

Shore Line of Lake Passate
(Wisconsin)
Broken line indicates approximate location,

Kuarly Drift
Remnants of glucial drift, buth stralified and un-
stratified, much older (han the Wisconsin, sguth
of the terminal moraine,
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Note.—Washed or wind-blown sand and gravel (un-

Qbs

classified and not shown on the map) covar the
surfuce at many places in the Coastal Plain,

Frenchtown

Beach Sand and Gravel :
Including dunes and dune sand along the coast.
Not everyichere sharply distinguished from Cape
May formation.

(UNCONFORMITY)

Cape May Formation (S8angamon
epoch and later)

Low tevraces and plaims of gravel and sand, with

same cluy.  Merges into stratified drift in Delawar e

and Raritan valleys.

(UNCONFORMITY)

River Drift
Iligher terruces of the upper Raritan valley.

(UNCONFORMITY)

Pensauken Formation (Iuterglacial
and early glacial age)

Gravel and sand on higher terraces, capping hills

and divides, and covering some plains,

(UNCONFORMITY)

Bridgeton Kormation (Probably earli-
est glacial and interglacial age)
Gravel and sand, in part solidified by iron oxtde,
capping higher hillg and divides along the routheast

gide of the Amboy-Trenton and Delaware v dleys.

(UNCONFORMITY)

1200 feet bhelow sea level.
Section C-C,
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Shark River Marl

Mizture of greensand (glauconite) and lght colored
earth, chisfly north of Asbury Park.

Manasquan Marl
Dark green glauconilic mari overiain by an ash.like
mizture of ine quartz sand and grayish white ctay.

Vincentown Sand
Glauconitic quartz sand allernating with beds of lime
.umd (coral fragments, eic.), the latier mostly con-

~

EOCENE

Hornerstown Marl
Dark green glavconitic marl with varying amounts of
quariz, fine earth, and ciay. Marked shell bed at the
top. South of Sykesville rests on Navesink mari below. Y.

(UNCONFORMITY)
CRETACEOUS

Red Bank and Tinton Sands
Coarss rusty sand, consoisdaled in places by iron ozide.
In Monmouth Counly overiain by a bed of hard green
clayey and sandy loam ( Tinton).
The Red Bank is not found south of Sykesville, Bur.
lington County,

Navesink Marl

Dark green glauconitic mart with sheli bed al the base.

S«;uth of Sykesvills underiies the Horneratown marl
above,

Mount Laurel and Wenonab Sands

Coarse giauconitic sand (Mount Laurel) overlying fine
micaceous sand ( Wenonah),

Marshalltown Formation
Black sandy clay to clayey giauconitic mari.

Englisntown Sand

Whits and vellow sand with little mica and glauconite
and lacal thin layers of clay.

Woodbury Clay
Black to dove.colored clay, usuelly nonglauconitic.

Merchantville Clay
Black sandy clay, usually glauconilic.

Magothy and Raritan Formations
Dark lignitic sand and clay, containing some giaucon-
ile near the top (Magothy), overiying with slight uncon-
Jormity variable sands and clays, chiefly light colored
(Raritan).

(UNCONFORMITY)

TRIASSIC
(NEWARK GROUP)

Brunswick Formation
Soft red shale with sandsione beds, the latter more /
abundant ioward the northeast; conglomerate beds(Tre) -
along northwestern barder with quartzile or limestone
pebbles in red matriz.

7

Lockatong Formation
Hnrd dark nrgilhle with local thin bede of randstons
ate beds (Tre) along north.

western bordar with quartzite or limestone pebbles in
red mairiz.,

Stockton Formation

Gray feldspathic sandstone (arkose), conglomerate, and
red shale; conglomerate beds (Tre) along northwestern
border wilh quarizite or limestone pebdies in red
matiz,

(UNCONFORMITY)

DEVONIAN

Skunnemunk Conglomerate

Coarse while quariz pebbles in pu le-red matriz with
JSrequent beds of red sandatone. orth ceniral area).

Bellvale Sandstone and Pequanac Shale

Gray sandstone and sandy shale (Bellvale) overlying
dark siaty shale (Pequanac). (NortA central area).

Marcellus Shale and

Kanouse Sandstone
Onondaga Limestone

Greenish sandstone above and light colored

Fissile black shale (in Delaware River Okn Jfine.grained conglomerate below {North
below Port Jervis) overlying tAin.bedded o ? ceniral area).
cherty limestone,

Esopus Grit

Dark coarse sandatone with strong cleavage. (North-
weslern grea).

Oriskany and Becraft Limestones
(including Port Ewen beds)
Stliceons Orizkany limestons with sandsione coming in
soulhward, separated from the gray cherty Beeraft
{imestone below by a formation (prmmably Port E‘wm

shals) which is everywhere d by heavy glacial

drift.  (Northwestern area).

New Scotland, Stormville and
Coeymans Formations
Hard cAerty limeastone and limy shale (New Scotland)
u}ﬂng light-gray limestone (Coeymans) and ae;
southward by a thin sandy bed (Storm:
lortAwestern area).
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GROUND-WATER RESOURCES OF ESSEX COUNTY, NEW JERSEY

By WirLLian D. Nxcumis

ABSTRACT

Ground water in Essex County occurs in joints and fractures in con-
solidated rocks and in the voids of unconsolidated statified drift deposits.
Wells in sandstone and shale of the Brunswick Formation of Triassic
age yield from 35 to 820 gpm; the most productive water-bearing zones
are commonly between depths of 300 to 4000 feet. Drawdown due to
pumping is greatest in the direction of strike of the formation (about
N 30’ E in Essex County) and least in the direction perpendicular to
strike. Wells in the Watchung basalt, which is intercalated with rocks
of the Brunswick Formation commonly yield small to moderate supplies
but may occasionally yield up to 400 gpm. Large yields, ranging from
410 to 1,593 gpm, are common from wells tapping the stratified drift
deposits 1n the western part of the county.

Quality of ground water is acceptable for most uses throughout the
county. However, heavy pumpage in the Newark area has lowered water
levels to more than 100 feet below sea level. The low water levels have
reversed the natural gradient and induced the flow of salt water into
the bedrock aquifer, seriously impairing ground-water quality there. Re-
cent analyses of ground-water samples from Newark indicate that the
chloride concentration in the aquifer has increased since the preliminary
study of the problem by Herpers and Barksdale in 1951.

Highly productive stratified drift deposits are found primarily in that
part of the county west of Second Watchung Mountain. They occur as
valley-fill material in stream valleys cut into the underlying bedrock befare
the last glaciation. These deposits in Essex County are part of an ex-
tensive valley-fill aquifer system underlying the eastern Morris-western
Essex County area. Water levels in these deposits in western Millburn
Township have declined 36 feet since 1950, probably as a result of below
normal rainfall for most of the period 1953 to 1966 together with
constantly increasing pumpage throughout the area.

Withdrawals of ground water from all aquifers in Essex County for
public supply averaged about 26 mgd (million gallons per day) in 1966.
Pumpage for public supply from aquifers in unconsolidated sediments
averaged 20.9 mgd, about 81 percent of the total from all aquifers.

Most of the productive aquifers in Essex County are currently being
developed. Although the optimum potential « f the stratified drift aquifers
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in western Essex County and the Brunswick Formation in the north-

eastern part of the county probably has not been realized, : :
if anticipated increase 1n

development of

these resources must be undertaken with care
water needs of the county are to be met.

! { i | !
INTRODUCTION
PURPOSE AND SCOPE

This study was made as part of a statewide program of investigation
of the ground-water vesources of New Jersey, authorized by the New
Jersey Water Supply Act of 1938 and its companion, Warer Bond Act.
The purpose and scope of these studies are to assemble the available
data an geologic and hydrologic factors relating to the occurrence, move-
ment, availability, and chemical quality of ground water in New Jersey;
to evaluate and interpret the data; and to make the results of the in-
vestigation available to the public. This report represents the vesults ot
the ground-water investigation of Essex County made by the U, 5.
Geological Survey in cooperation with the New Jersey State Department
of Conservation and Economic Development, Division of Water Policy
and Supply. The work was under the general supervision of Allen Sinnotr,
formerly District Geologist.

LOCATION AND EXTENT OF AREA

Essex County is located in northeastern New Jersey between longitudes
74°05'W and 74°25W, and latitudes $0°HY N and 40°55N. 1t is bounded
on the north by Passaic County; on the east by Bergen County, Hudson
County, and Newark Bay; on the south by Union County and on the
west by Morris County (fig. 1). The county is 127.44 square miles in
area. Newark is the county seat. Other major communities mclude
Orange, East Orange, South Orange, West Orange, Irvington, Belleville,
Nutley, Montclair, and Bloomfield.

PREVIOUS INVESTIGATIONS

The geology of Essex County is described in detail by Darton and
others (1908) 1 the Passaic folio. Salisbury (1894) discussed the
surficial geology of the county as part of a regional investigation. Rogers
and others (1951) described the engineering characteristics of the soils
and glacial deposits in the county. Ground-water conditions in the extreme
southwestern part of the county were described by Thompson (1932).
Herpers and Barksdale (1951) discussed ground-water conditions in the
Newark area.
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Figure 1.—Map of kew Jersey showing the location of Essex County.

GEOGRAPHY
TOPOGRAPHY

Essex County is situated entirely on the I'riassic lowlands of the
Piedmont Province, one of six physiographic provinces included in the
Appalachian Highland physiographic division. The province consists pri-
marily of lowland and gently rolling hills above which rise the ridges of
the Watchung Mountains. Altitudes in Essex County range from sea
level in the southeastern part of the county to 650 feet along the ridges
of the Watchung Mountains. The escarpment of the First Watchung
Mountain, trending from northeast to southwest across the middle part
of the county, rises 400 feet above the gently rolling plain to the east;
the breadth of the First and Second Watchung Mountains varies from
1 to 2 miles. The major streams draining Essex county are the Passaic,

Rahway, and Elizabeth Rivers.

CLIMATE

The climate of Essex County, like that of much of New Jersey, is
mainly continental because of the predominance of winds from the con-
tinental interior. The prevailing wind is from the northwest from
October to April and from the southwest for the remaining months.
As a consequence, winter weather is controlled by cold continental air
masses and summer by tropical air masses. Precipitation in the county
averages more than 48 inches annually, and is commonly well distributed
throughout the year. Part of the precipitation is received from storms
which cross the Great Lakes region and pass down the St. Lawrence
Valley. However, the heaviest general rains are produced by coastal
storms of tropical origin. The centers of these storms usually pass some
distance offshore, with rainfall heaviest and winds strongest near their
center (U. S. Department of Agriculture, page 1010, 1941). T'he average
January temperature for the eastern part of the county is 39°F and
that of the western part of the county about 28°F. Average tem-
peratures in July range from about 74°F in the eastern part of the
county to about 72°F in the western part of the county.

POPULATION AND ECONOMY
Compared with the other counties in New Jersey, Essex County ranks
only nineteenth in area, but ranks first in population as of the 1960
census. The population increased from 905949 in 1950 1o 923,545 in
1960—an increase of 1.9 percent; less than in any preceding 10 year
period since 1900, except for 1930-40.
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Population of Exsex County 1900-60

TO o Y 359,053
PO 512,886
1920 ..o 632,089
1930 ... 833,513
1940 L 837,340
1950 .. e 905,949
1960 .o 923,545

ation is located in the 71.5 square

Nearly 90 percent of the county’s popul .
) hung Mountains.

miles {35.6 percent of total arca) cast of the Watc

The economy of Essex County is primarily indust'rial.
manufactured ;n'oducts include food prmlucts,‘ elrctrwa]' goods and. ma-
Chinery, chemicals, machinery (excluding electrical machinery), ‘fabncated
. 1n 1960, only about 5 percent ot the rotal

I'he principal

metal products, and apparel.

land area of the county was utilized as farmland.

GEOLOGY

INTRODUCTION

The Brunswick Formation and Watchung Basalt of the Newark Group
of Late Triassic age underlic all of Essex County. The Brunswick
Formation is dominantly shale and sandstone, but also includes minor
amounts of conglomerate. The Watchung Basalt consists of three ex-
tensive sequences of lava flows intercalated with the shale and sandstone
of the Brunswick Formation. The generalized bedrock geologic map
(fig. 2) shows the areal extent of the rocks of Triassic age underlying
Essex County. Overlying the rocks of the Newark Group are uncon-
solidated clay, sand, and gravel deposited during the Pleistocene and Recent
Epochs. Pleistocene deposits are the most widespread and are found
throughout the county. Deposits of Recent age are confined to the present-
day stream valleys. Figure 3 shows the general distribution of the un-
consolidated Pleistocene deposits.

Parts of Fairfield and Millburn Townships and Newark are underlain
by valleys cut (fig. 3) in bedrock by streams that drained the area before
the last glaciation. The valley were subsequently filled in and buried by
glacial debris and have little present-day surface expression.

DISTRIBUTION AND LITHOLOGY OF ROCK UNITS
Consolidated Rocks

Rocks of the Brunswick Formation, the uppermost unit of the Newark
Group, underlie most of Essex County., The formation consists dom-
inantly of interbedded brown, reddish-brown, and gray shale, sandy shale,
sandstone, and some conglomerate. Three sheets of gray to black basalt
are intercalated with sandstone and shale beds of the Brunswick Forma-
tion. The total thickness of the Brunswick Formation is not known,
but probably exceeds 6,000 feet (Kiimmel 1940, p. 102).

In the southern part of the county east of the Watchung Mountains,
the Brunswick Formation is predominantly a soft red shale. These rocks
become coarser grained toward the north. In the northern part of the
county the rocks are mostly sandstone and some interbedded shale;
conglomerate is found in the extreme northern part of the county. This
change from soft, easily weathered, shale to more resistant sandstone is
reflected in the change of topography from the rather flat low-lying plain
with few hills in southern Newark to hills of low relief in the northern
part of the county.

Between First and Second Watchung Mountains, the Brunswick For-

mation is dominantly sandstone. West of Second Watchung Mountain,
the formation is covered with thick deposits of unconsolidated sediments
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f s indica rom
of glacial origin ani few outcrops can be found. As indic ltedl f
i i i inly shale and some
records of wells drilled in this area. the rocks are mainly shale an

interbedded sandstone.

T'wo prominent ridges. First and Second \Vatchimg I\Im}x}tams, exten}l]d.
from northeast to southwest across the county (fig. 2). ]h(‘fe are .tdL
two lowest sequences of basalt Hows of the \Vatcl.nmg Balsalt'. I‘.h'cf third,
uppermost, sequence of flows is represented by Ricker thll n an‘gs(t‘m;
Township. These basalt sheets were formed by lava whzch. was ('X(’lfl :,
at three different times during the accumulation of the sedimentary rocks
of the formation. Lach of these sheets is made up ()'f s'e\'.eral lava ﬂovxl’s.
Scoriaceous zones accur at the top of many of thc.mdlvnlual’ﬂowi. 'n‘
some places, thin beds of shale nccur between Slfccssnve fHows. rllle ower
part of the Watchung Basalt, which comprises First \.Var‘chung Mountain,
is from 600 to 650 feet thick; the Watchung Basalt in Second Watchung

Mountain varies from 750 to 900 feet in thickness; the uppermost
1 < h

Watchung Basalt ranges from 225 to 350 feet in thickness (Darton and

others, 1908, p. 10).

First and Second Watchung Mountains are parallel, and in pl:l.ces have
double-crested ridges reflecting the presence of interbedded sednnenta}l\y
racks; the ridges generally rise between 300 and 400 feet above the

Sy A

. e R .
adjacent countrv. The trend of the ridges reflect the general stlllf(‘ ofbrh
sedimentary rocks of the Brunswick Formation. The beds dip about

i0) degrees toward the northwest.

Pleistocene and Recent Deposits

Unconsolidated sediments deposited by glaciers or ‘hy gla‘(‘ial meltwater
during the Pleistocene Epoch cover most areas of P,ssex'(,mmfy. dehE?i
deposits can be divided roughly into several ty:pes. lmstranﬁ.e( nd
called till or ground moraine is a heterogeneous mixture of clay, silt, sand,
gravel, cobbles, and boulders which was depnsitefl by the ice. Unst.ranﬁed
drift thaf has accumulated in a ridgelike deposit a'long rh.c margin of. a
glacier is called an end moraine. Stratified drift is deposned. by glac'lal
meltwater in streams (glaciofluvial deposits) and l:fkes (glacnolacusn'nlg
deposits).  Glaciofluvial deposits are generally stratified sand, ;md. sanl
and gravel, and glaciolacustrine deposits are usually bf’dded .01‘ .lam.mate(f
silt and clay. Figure 3 is a map showing the generalized distribution o
the Pleistocene deposits in Fssex County.

Streams and rivers draining the Essex County area h(*’f(‘)re the last
glaciation cut deep vallevs into the Triassic rocks (hg. 3). These valltj)'i
:\'vrc subsequently buried by glacial debris, arld the thickness of the gla;l}a
deposits is largely controlled by the underlying bedvock topography. 10

7

altitude of the floor of the buried bedrock valley under the Newark
area is as much as 2§( feet below sca level (fig. 4), and the glacial
drift is as much as 300 feet thick. In the southwestern corner of Essex
County in Millburn Township, the altitude of the valley floor is 17 feet
above sea level and the drift averages 150 feet in thickness. In the
northwestern part of the county in Fairfield Township, the floor of the
valley is as much a5 35 feet below sea level and the drift has a maximum
thickness of about 200 feet. In the areas between the valleys, where the
bedrock surface is high, the drift ranges from 0 to 70 feet thick.

East of the Watchung Mountains and west of the buried valley under
the Newark area, the glacial deposits consist dominantly of till. The
valley under the Newark area, however, is filled largely with stratified
drift and interbedded lenses of till. In the central and southern part of
Newark the main valley (fig. 4) is filled with as much as 200 feet of
lacustrine clay and sandy clay, which js overlain by 50 to 100 feet of
other stratified or unstratified glacial drife. In the northern part of
Newark, where the valley (fig. 4) parallels the Passaic River, the valley
contains several deposits of sand and gravel interbedded with clay and
till. The sand and gravel ranges from 1 to 19 feet in thickness and js
encountered mostly at depths of less than 50 feet and depths of more
than 220 feet below land surface.

The present-day valley between First and Second Watchung Mountains
1s underlain by approximately 100 feet of stratified drift in both Cedar
Grove in the north and Millburn Township in the south. These deposits
consist mostly of stratified sand and gravel. Their maximum thickness
appears to occur under that part of the valley west of the Rahway and
Peckman Rivers; east of the rivers, the bedrock surface is shallow (30
to 50 feet below the valley floor), and the unconsolidated deposits are
thin. There are not enough data to define the thickness and character of
the subsurface glacial deposits in the valley in Verona and most of West
Orange.

West of Second Watchung Mountain, the stratigraphy of the glacial
deposits is moderately complex, especially in the buried valleys. The drift
in the main buried valley in Livingston and Millburn Townships (fig. 3)
has a maximum thickness of about 170 feet and consists of interbedded
sand, sand and gravel, clay and till. Thicknesses of sand and gravel out-
wash range from 20 to 80 feet. Farther north, in north-western Fair-
field, the main buried valley (fig. 3) is filled with as much as 200 feet
of drift consisting almost exclusively of 140 to 170 feer of laminated silt
and clay underlain by 10 to 30 feet of tll. Deposits of fine- to medium-
grained sand ranging in thickness from 0 to 20 feet occur on the sirface
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The tributary buried valleys in Fairfield Township (ﬁg. 3) contain fro.rﬁ
30 to 50 feet of silty sand, sand, and gravel overlain by clay an(; tlk
near the confluence with the main buried vall?y. \Vhetre the 'be droc
surface is high, between buried valleys, the glacial deposits consist dom-
However, some stratified sand and gravel are found in

i ill.
inantly of til Tand and Essex Fells which do not occur

the subsurface in eastern Rose

as valley-fill deposits. .
Unconsolidated sediments of Recent age are confined to areas adjacent

to present-day streams. These deposits consist of clay, silt, and fine sand
with gravel. (Rogers and others, 1957, p. 7).

GROUND-WATER HYDROLOGY
INTRODUCTION

Ground water is derived from that part of precipitation that does not
run off the surface of the land to streams or return to the atmosphere
through evaporation and transpiration. Factors which determine the amount
of water that infiltrates to the ground-water reservoir include (1) the
porosity and permeability of the surficial material, (2) the slope of the
land, (3) the amount and kind of natural and artificial cover, and
(4) the intensity and amount of precipitation.

The permeability of a rock, or its ability to transmit water, depends
on its porosity, that is, on the number and size of the interstices and on
the extent to which the interstices are interconnected. The porosity of
a rock, in turn, depends largely on: “the shape and arrangement of its
constituent particles, the degree of assortment of its particles, the cementa-
tion and compacting to which it has been subjected since its deposition,
the removal of mineral matter through solution by percolating waters,
and the fracturing of the rock, resulting in joints and other openings”
{Meinzer, 1923, p. 3). Porosity is expressed quantitatively as the ratio
between the volume of void to the total volume of the rock, that is,
as the percentage of the total volume of rock occupied by interstices.

On the basis of the type of openings in which ground water may occur,
the geologic formations in Essex County may be divided into two groups:
(1) consolidated rocks of Triassic age, and (2) unconsolidated sediments
of Pleistocene age.

The primary pore spaces in consolidated rocks of the Brunswick Forma-
tion in Essex County are commonly so small that an insignificant quantity
of water, if any, moves through them under the natural hydraulic
gradients or those established by pumping. However, a joint and fracture
system that has developed in the consolidated rocks provides secondary
porosity and it is largely in and through these openings that the storage
and movement of ground water takes place. In addition, vesicles and
scariaceous zones in the basalt add to the porosity in these rocks. Limited
interconnected void space occurs in sandstone beds where cementing ma-
terial is lacking. The volume of all of these openings constitute only a
very small percentage of the total volume of the Brunswick Formation
and, consequently, their capacity to store and transmit water is limited.

In unconsolidated sediments, water occurs in the pore spaces between
the constituent grains. The capacity of unconsolidated sand and gravel
deposits to store and transmit water is commonly much greater than that
of the consolidated rocks. The reason for this is that the ratin of the



10 GrouNd-WaTer Resources or Essex County, N. J.

volume of void to the total volume of unconsolidated sediment is con-
siderably greater than the ratio of the volume of fracture openings to
the total volume of rock. The interstitial openings in clays and silts
are so small, however, that they restrict the movement of water, even

though the percentage of void space may be great.

WATER-BEARING PROPERTIES OF
MAJOR GEOLOGIC UNITS

Consolidated Rocks

Rocks of the Brunswick Formation are the main source of ground water
in Essex County. The shales and sandstones are generally capable of
sustaining moderat> to large yields to wells. The Watchung basalt com-
monly is capable of yielding only small to moderate quantities of water.

Water in these rocks occurs under both unconfined and confined condi-
tions. Unconfined ground water occurs mainly in the upland areas where
overlying unconsolidated deposits are thin or absent. Confined and semi-
confined ground water conditions exist in lowland areas in Newark, parts
of Fairfield, and along the Passaic River where clay beds in the un-
consolidated Quaternary deposits mantle the underlying rocks. VWherever
such confinement occurs, water beneath the relatively impermeable con-
fining lavers is commonly under artesian pressure. In many areas, such
as parts of Fairfield and in the northern part of the county, water in
wells tapping the confined aquifers will rise above the top of the aquifer
and sometimes near or above land surface. In areas subjected to heavy
pumping, such as the Newark area and western Millburn Township, the
artesian pressure may be cousiderably reduced. Parts of the confined
aquifer may even become dewatered as has happened in part of Newark,
in which case the water remaining in the aquifer is no longer confined.

Confined ground water is also encountered in the shales and sandstone
directly beneath the basalt flows in the western part of the county down-
dip from the outcrop area. Confined or semiconfined ground-water con-
ditions may occur in some areas because of differences in permeability
within the rock layers resulting from variations in fracturing or weathering
or a combination of both.

Some of the various systems of joints and fractures in the consolidated
rocks intersect so that water can move vertically as well as horizontally
and zones of high secondary porosity are then interconnected. Most wells
tapping these rocks draw water from more than one water-bearing zone.
However, these zones in the Brunswick Formation have not yet been
accurately defined. They are certainly within the first 600 feet below
land surface, and for most practical purpases are probably within the

firet 300 feet Tho hoce o Lodner cenlle T oehe T T Tl
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Essex County are for the most part between 300 and 400 feet deep.
Nevertheless, the lack of any precise known boundaries makes it difficult
to determine the optimum depth to which a well should be drilled in any
given location.  Also it is impossible to predict the yield of a proposed
well except in very general terms based on the average yield of other
wells in the area.

T\vq pumping tests, both at the same locality, were conducted by the
U. S. (?eological Survey in January 1949 on wells tapping the Brunswick
Formation in Essex County. The wells (owned by P, Ballantine and
Sons, Newark), shown on figure 3, were selected'to provide the best
possible spread of observation wells in as many directions as possible.
As the results of the tests have been reported by Herpers and Barksdale
(1951, p. 28-31) they will be only summarized here.

In the first test, the centrally located well 1-1 was pumped and water
levels were observed in the seven surrounding wells indicated on figure 5.
Well 119 was pumped during the second test and the same wells were
used to observe water levels. In both tests, observation wells lying along
the strike of the Brunswick Formation with respect to the pumping well
showed the greatest drawdown. When well 1-1 was pumped, there was
a prompt and distinct decline of the water level in observation well 11-8.
When well 119 was pumped, the water level in observation well 11-10
responded promptly and distinctly. No significant response was seen in
observation wells aligned in directions other than along the strike during
cither test.

In these tests, as well as in several others conducted, it is invariably
noted that aquifers in the sedimentary rocks of Triassic age of northern
.New Jersey are anisotropic, that is, they do not transmit water equally
in all directions (Vecchioli, 1967). The greatest drawdowns are observed
in those wells aligned along the strike of the sedimentary layers with
respect to the pumping well. The least amount of drawdown is observed
in observation wells that are located transverse to the strike. These
nbservations have been interpreted to indicate that water moves more
readily along joints and fractures which strike parallel to the strike of
the'bedding than along joints and fractures which strike in other directions.
'It 1s useful, when planning future well locations, to know the directioﬁ
m which wells will interfere most with each other and with existing
wells. In general, wells should be spaced far apart along the direction
f)f .strike (approximately N 30° E for most of Essex County) because
1t is in this direction that the greatest interference occurs. They may be
placed closer together perpendicular to the strike since interference is

Jece tov o1 1
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Well Yield and Specific Capacity

Yields of 35 large diameter public-supply, industrial, and commercial

e EXPLANATION wells tapping the Brunswick Formation range from 35 to 820 gpm
@\“i wells ,,anea for test (gallons. per t.m'nute) (Table 2) and average 364 gpm. The distribution
at e + of the yields is as follows:
PA 55 g-10 Wells measured during tast
No. of
A Yields wells
0-150 4
151-300 12
301-500 12
> 500 7
Depths of the same wells in the Brunswick Formation range from 115

to 856 feet; the average depth is 381 feet. Specific capacities of the 35
wells range from 0.21 to 70.00 gpm per foot of drawdown and average
11.07 gpm per foot of drawdown.

Wells tapping the Watchung Basalt commonly produce small to mod-
erate quantities of water. Yields of 26 wells range from 7 to 400 gpm

(‘Table 2) and average 116 gpm. The distribution of the yields is as
follows:
No. of
Yields wells
0-100 15
100-199 5
200-300 5

>300

Specific capacities of wells in the basalt range from 0.05 to 5.66 gpm
per foot of drawdown and average 1.74 gpm per foot of drawdown.
Several moderate to high yielding public supply and industrial wells have
been developed in the Essex Fells-West Caldwell-Fairfield area. These
higher yields may be the result of increased fracturing of the basalt
which has been slightly folded in this area.

Figures 6, 7, and 8 are specific capacity cumulative frequency distribution
graphs for wells in the Brunswick Formation in Essex County. In figure
6. specific capacities are grouped on the basis of well depth. Wells drilled

Figure 5.—Location of wells at plants of P. Ballantine and Sons, Newark, between 300 and 399 feet deep appear to have consistently higher specific
N. 1., used during pumping tests in Jonvary 1949 (after Herpers and Capacities than wells of ather depths (fig. 6). This relationship suggests
Barksdale, 1951, fig. 3, p. 30). that the best water-bearing zones in the Brunswick Foarmation will bhe
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cncountered between depths of 300 and 400 feet and that significantly
greater quantities of water generally will not be obtained by drilling
below 400 feet. The specific capacities of wells grouped according to
geographic area are shown in figure 7. These areas divide Essex County
into three strips which are approximately parallel to the strike of the
Bruaswick Formation. The eastern strip is further divided into a northern
part covering Belleville, Bloomfield, Glen Ridge, and Nutley, and a
southern part covering East Orange, Irvington, and Newark. From this
graph it readily can be seen that wells in Maplewood, Montclair, Orange,
South Orange, and West Orange, have generally higher specific capacities
than wells in other parts of Essex County. The wells in these com-
munities are located in the area immediately east of First Watchung
Mountain. In figure 8, specific capacities are related to well diameter.
As should be expected, larger diameter wells have higher specific capacities.

Quality of Water

Except for hardness-forming constituents and local salt-water con-
tamination, water from the Triassic rocks commonly does not contain
objectional concentrations of any chemical constituents throughout most
of the county (Table 3). The hardness of water ranges from 104 ppm
(parts per million) to 273 ppm. In the Newark area, salt-water con-
tamination has seriously impaired the guality of ground water and chloride
concentration are as high as 1,900 ppm.

Ground water has high chloride concentrations in areas of relatively
heavy pumpage in eastern Newark adjacent to Newark Bay and the
Passaic River. By 1900, water levels in these areas, notably in the south-
eastern section, were considerably below sea level (fig. 9). T'he major
pattern of ground-water development had changed slightly by 1960. More
significant however is the extent to which water levels had been lowered
below sea level and the incerase in the size of the area affected by 1960
(fig. 10). Heavy ground-water withdrawals have lowered the general
water level in these areas (fig. 10), reversing the natural gradient between
the ground- and surface-water bodies, and have induced a flow of salt
water from the river and bay into the underlying water-bearing forma-
tions A water sample collected in 1879 from a well owned by the
Celluloid Works, located in this part of Newark, contained only 6.2 ppm
chloride. In 1948, water with 1,900 ppm chloride was collected from a
well in the same area owned by P. Ballantine and Sons. A probable con-
tributing factor in salt-water intrusion is the dredging of ship canals in
Newark Bay and the Passaic River. In deepening these canals, semi-
pervious Recent and Pleistocene sediments were removed which had acted
as an mmperfect barrier ta the infiltration of «nte o



16 GrouND-Water REesources or Essex County, N. J. 17

fele] T 3 v T T LANEEE S R SN SR S S T T ] T mory— Y T T v T T T ¥ \ — T ¥ \ T
3 a L & N
r a F x .
So —1 50
- L -4
a a
[ X a r . o 4
hd L]
. .
- x . L . ]
5 Xy X
3 @ L% x a x v, a
o ¢ @ X%y e o
: 10 e x 10 X
’y - L 4
- - x & L X L4 a i
LA 0.8 ~ e 1
i L . Bp LYY | x e l 4
X X
. 5 X — a4 5 X ®e
S
; et _ 0
7 r ®e ° 1
* O
b )hh a X ]
-4 b )P . X e & 4
" a X
b o _“a )& o
1 0,
Tt X p_a r x *® s 4
3 ., % @ ! )k ., a
': . XXX 8, X .
> ] %ox oo
- ° X *
g *® . 8 X .
4 1.0 » 1.0
Sor e (& & i m ]
K] - EXPLANATION e 3 . R
[ [ ]
i " L] Belleville, Btoomtield, Glen BXX * L )&X 8 R
» Ridge, Nulley (26 wells) X x EXPLANATION Xx
o5 0.5 f——r o
x East Orange, Irvington, Diameter of wells, in inches ‘X T
+ Newark (40 wells) LI I x 69nd B (61 wells) LI 1
a
p- Maplewood, Montclar ,Orange, o] x b * 10 (37 weiis) X X 4
f South Orange, West Orange a > 10 (15 wells) X
(25 weils)
2] { X
= a Fairfield, Livingston Roseland, 1
West Coldwell. (20 wetls)
o, 1 I R 1 1 Lo 1 1 1 | L i i . X d 0.1 L—L_J L i L s 4 F U S " 1 X n — X
Qo ot | 10 50 90 99 999 aor o ' 10 50 %0 99 999 99.99
Percent of wells in which specific capacity indicatsd was equalled or exceeded Percent of wells in «hich specific capacity indicated was equalled or exceedsd
Figure 7.—Cumulative frequency distribution of specific capacities of wells Figure 8.—Cumulative frequency distribution of specific capacities of wells

penetrating the Brunswick Formation grouped according to geographic area. penetrating the Brunswick Formation grouned acenrding ta woll Aiamatar



< o i 4

—

water level; in feet referred to ¢ ao.\\ié‘ water level ; 1n feet referred fo

Shows altitude of piezometric
surface, doshed where approx-

18 (rrouND-WaTErR Resources oF Essex Couwnty, N. J. 19
EXPLANATION EXPLANATION
P 95 030
Control well showing altitude of /[\'\Lf’QFV, Control well showing altitude of

mean sea [evel meon sea level.

{
T -20" T 7T 77 )
Piezometric Contour

20"
piezometric Contour
Shows altitude of piezometric
surface, dashed where approx-
|m01ely locoted,

imately focated.

1onn 5000 FEET

o
1000 0 5000 FEET
[PV S Y GHS N N ) B -

[P R R
Contour interval 20 feet

Contour (ntervat 20 feet
Dotum is mean sea level

Datum 1s mean sea level

-1
/
/
/
2/
£
£
)
7
/
/
/
4
~L.-\ L2907 @ 5
N
AN
\ NEWARK

NEWARK

[ESSEX cOUNT_Y__,/ ™~
UNION CoU TN

/-

< ESSEX COUNTY_ /\\

NION COUNTY

~

c

\

N

Figure 10.—Generalized piezometric contours for the Brunswick Formation
in the Newark area based on water levels in wells

Ariflard hatiinn. 10EA ' v~

Figure 9. —Generalized piezometric contours for the Brunswick Formation in
the Newark arec based on water levels in wells
drilled between 1890 and 1900.



~»

20 GGrOUND-WATER REsources or Essex County, N. J.

Salt-water contamination of the Brunswick Formation in the Newark
area has been investigated by Herpers and Barksdale (1951). Their study
was based on analyses of water samples collected in 1942 by the city of
Newark. Mare recent analyses suggest there has been additional en-
croachment of saline water since 1942 throughout the problem area. In
1942, water from the Wilbur Driver Company’s well No. 2 along the
Passaic River in northern Newark contained 72 ppm chloride. In 1961,
water from this same well contained 330 ppm chloride. Water from a
well drilled by Mutual Benefit Life Insurance Company, 520 Broad
Street, in 1965 contained 1,145 ppm chloride. Samples collected from
other wells in this area contained less than 500 ppm chloride in 1942,

Pleistocene Deposits
Unconsolidated sediments of Pleistocene age mantle the bedrock through-
out much of Essex County (fig. 3). They consist of clay, silt, sand,
gravel, and boulders and can be divided into two general categories—
stratified drift and unstratiied drift. Only sand and gravel aquifers in
stratified drift deposits contain sufficient quantities of water to warrant
discussion of their water-bearing properties.

Water in the stratified drift occurs under both unconfined (water table)
and confined (artesian) conditions. Unconfined ground water occurs where
sand and gravel deposits are not covered by clay, silt, or glacial till and
are exposed at the surface. The distribution of these deposits is shown
on figure 3. For the most part however, these sand and gravel deposits
do not yield large quantities of water as they are commonly less than
20 feet thick and are not areally extensive. T'he unconfined aquifers are
recharged directly from precipitation on the outcrop area. Confined and
semiconfined ground water occurs where sand and gravel deposits have
been covered by lake clay or silt, or by glacial till. These deposits are
largely confined to the buried valley so they are not visible on the surface
and their regional extent and distribution are therefore not readily ap-
parent. The confined and semiconfined aquifers are recharged by leakage
through overlying confining beds and by precipitation falling on outcrop
areas outside Essex County. Some recharge may also be derived from
the underlying and adjacent Brunswick Formation.

I'he most productive artesian and semi-artesian aquifers in the stratified
drift in Essex County occur as valley fill in stream valleys that were cut
in the bedrock before the last glaciation. Consequently the size, shape,
and distribution of the aquifers conform to the size, shape, and distribution
of the bedrock vallevs. The bedrock valley underlying the Newark area
(shown on fig. 4) is filled with till and clay, and contains only minor
amounts of water-bearing sand. Extensive subsurface exploration in western
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Figure 11.—Distribution of valley-fill aquifers in Millburn and Livingstan Townships, Essex County, N. J.
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Fssex and eastern Morris Counties has demonstrated that the valley-fill
aquifers in Essex County are part of an extensive valley-fill aquifer system
underlying much of these two counties (Vecchioli and others, 1968).
Figure 11 shows the known distribution of valley-fill aquifers in western

Essex County.

The most highly developed part of the valley-fill aquifer system is in
western Millburn and southwestern Livingston. Four well fields tapping
the Pleistocene sand and gravel are located in an area of less than 4 square
miles. During 1965 an average of 13.6 mgd (million gallons per day)
was pumped from these fields. Such continued heavy development has,
naturally, lowered water levels in the aquifer. In 1925, the depth to
water in the Canoe Brook well field of Commonwealth Water Company
was about 30 feet below land surface. By 1965, the average depth to
water in the same field had dropped to 83.5 feet below land surface.

Figure 12 shows the annual mean depth to water in the Commonwealth
Water Company’s Canoe Brook well field for the 20-year period 1947
to 1966. The water level has declined almost continuously since 1947.
This is due in large part to increased demands placed on the adjacent
Canoe Brook well fields of the Commonwealth Water Co. and East
Orange Water Dept. for most of the period 1947 to 1961. Common-
wealth Water Company’s Passaic River well field was put into service
in 1956 and although the demands on their Canoe Brook field were
lessened, the combined pumpage (not shown) continued to increase. How-
ever, in spite of the fact that from 1961 to 1966 pumpage from the
Commonwealth and East Orange Canoe Brook fields decreased, the water
level in the Commonwealth Canoe Brook field continued to decline (fig.
12). Several factors probably have caused this continuing lowering of
water level. The Passaic River well field taps the same aquifer and
withdrawals there have undoubtedly had some effect on area water levels.
In addition, Commonwealth’s Canoe Brook well field area has had below
average rainfall for 12 of the 13 vears since 1953 with a consequent
reduction in the amount of available recharge. The reduction in recharge
together with increased demands during extended dry periods, especially
from 1961 to 1966, have contributed to the steady decline of the water
level in the aquifer.

Aquifer tests on the stratified drift deposits have been conducted by the
U. S. Geological Survey at two localities in Essex County and at several
places in Morris County. The reliability of the results of these tests
are questionable for the following reasons: (1) the aquifers are not

areally extensive; (2) it is impossible to control or eliminate outside
mterference: (3) it 1o -l R R :
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Aquiter name: TABLE 2.—RECORDS OF SELECTED WELLS IN ESSEX COUNTY, N. J.—Continued Remarks:
Qsd, Stratified drifi O.W., Owners well number
TRb, Brunswick Formation
TRwb, Watchung Basalt
Ali- Total Depth Static
tude depth Diam- fo level .
o above i . which Screen bel Yeeld Draw- Specific
Well Owner or Tenant Driller ple mean drilled eler o well selting Aquifer elow ‘e down capacity Remarks
Drifted below well . {and fgpm) t
sea . is {ft) (f1) (gpm #)
fand sur- {inches) surface
lavel face (f1) cased (feet)
tf) ()
CALDWELL BOROUGH
i Mt St Domiie Acad. ] cecc-sesrsieeisseioes ) mmemen o 420 876 --- 100 none TRb 25 --
CEDAR GROVE TOWNSHIP
Fbﬁ tich-Tex, inc. Burrows Well Dalhing Co. 8- 4-51 250 300 [ 97 none TRwh 47 1 58 13 O.wW_1
2-* Rich-Tex, luc, Burrows Well Drilling Co. 11- 5-52 250 105 6 89 75-99 Qsd 43 RO 42 2.5 O.wW.2
:l)( Brindell Goat Dairy Algeier Bros, 6-24-58 --- 110 6 28 noue TRwb 6 1o d4 13
4* Board of Freeholders Rinbrand Well bridling Co. 12- 3-57 --- 126 6 117 none TRwb i 192 15 500
EAST ORANGE (CITY)
1 Coloniat Life Ins. Co. Artesian Well & kEquip. Co. 5-10-4Y 180 357 10 34 none b 26 324 93 3,47
2 Michael Stein & Co. Parkhurst Well & Pump Co. 6- 3-49 180 150 8 45 none TRb 15 HU 2H 2
3 F. H. Taylor & sons, Inc. Buriows Well brilling Co. June, 14955 190 2h4 8 37 none TRb 48 160 122 [P
4 Foud Fair Stores, Inc. Burrows Well Drilling Co. 1954 180 210 8 44 none TRh 24 ... P .-
S New Munn Apts Rinbrand Well Drilhing Co. 6-10-55 - 200 8 Rt non TRb 20 RO Y] 13
ESSEX FELLS BOROUGH
1 Hmough of Essex Fells Attesian Well & Equip. Co. 2-28-42 243 423 10 110 nonc TRwb +48 300 tuy 2N O.W. B
2 Bumugh of Essex Fells Artesian Well & Fyuip. Co. March, 1959 280 92 17 61 t1-R8Y Qsd 13 457 AR RB.Ut O.W, 14
3 Bumugh of Essex Fells Artesian Well & Equip. Co. 10-18-41 280 94 10 72 Te-42 Qsd +43 410 h{ll B2 O.W.1
4 Botough of Essux Fells Artesian Well & kquip. Co, H-14-46 310 364 1 B9 o TRwh 1o 200 1 2 G.W, 4
24 44 an-uK
N Boraugh uf Essex Fells Amerncan Warer Co. Sept. Y927 345 47 16 GB8-81 81-97 Qsd [{0] [} 45 14.9 O W 1A
b Borough of Essex Fells | -romeooioiio - - 1933 3425 565 1o [ hone TRwb HY [BTH 1Al R O.w. 6
H Borough of Lssex Fells b -rmememroio oo 1929 AA 295 8 nowe TRwb 8 400 92 4.3 O.W.H
bl A. Howard H. A. xeffer 4-15-56 - 250 6 92 none TRwhb 72 30 H4 .56
4 b. Steams, Inc. ] corescseeseoiaalo - 14959 - 196 6 100 Hone TRwh (33 460 44 .93
to Lssex bells Country ¢ lub H. AL Kieffer B-15-54 500 RIGH L 38 none Ihwb 7 A toy .50
SevE
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Agquifer name: TABLE 2.-RECORDS OF SELECTED WELLS IN ESSEX COUNTY, N. J.-Continved Remorks. 35
Qsd, Stratified drift O.W., Owners well numbes
TRb, 8runswick Formation
TRwb, Watchung Basalt
Abi- Totol Depth Static
tude deoth Di to level
o obove d?ﬁ d ‘am-' which Screen be;re Yield Draw- Specific
Owner or Tenant Driller ate meon rete eter o well setting Aquifer elow e down capacily Remarks
Drilled below well . laad {gpm)} f §
sea ) is (1) (f1) (gpm ft)
land sur- finches) surface
level ‘ ) cased (feet)
(h) ace ()
FAIRFIELD BOROUGH
taarfield Borough W. Beaty 1962 - - 90 8 79 T9-90 Qsd - 350
Republic Tool & Mig. Co. Algeicr Bros. 7-30-52 170 53 3 53 - Osd 2 40 b H.
¢ urtiss Wiight ¢ orp. Artesian Well & Equip. Co. 1941 170 56u 14} .- none TRwb 11 155 136 [ S [SAR R
Faicfictd Borongh H. A. Kieffer 12-26-53 170 185 6 83 none TRb 20 36 20 1. 80 O W, 1
vairfield Borough Burrows well Drilling Co. 7- 9-64 167 350 10 85 none b -4 500 64 T.385
De Wit Rubber Mig. Co. Algerer Bros. 7-16-54 170 142 6 86 none TRb 2 25 13 1.2
Curtess Wright Corp, Artesian Well & Equip. Co. 4- 5-43 175 490 10 .- none TRwb 32 215 LA 1. 24 O.W. 6
Iudustry Publications Algeier Bros, 9-15-54 180 100 6 57 none TRwb 15 15 10 1.5
Wilhhamson & Co., linc. H. A. Kieffer 5-15-53 190 510 6 14 none TRwb 13 25 55 .45
TRb &
Green Brook Country Club H. A, Kicffes 1958 - 300 8 53 none TRwb 20 335 28 ti. g6 O.W. 4
GLEN RIDGE BOROUGH
S, Mendelsoln Wm, Swthoff Co., Inc. 1-12-51 240 166 6 22 none TRb 45 30 B] 10, 00
Chicle products Co. VL __ _ . 1920 - 7587 6 110 none Rb 18 560 52 .96
IRVINGTON (TOWN)
Fezewy Memwrial Home wm. Stotholl Co., Inc. H-19-52 185 304 8 66 none TRb 19 8 25 EA
Kles Diner, Inc, Parkhurst Well & Pumip Co. 3-10-55 - - 250 B 47 none Tkb 31 69 69 .94
American Stores Parkhurst Well & Puinp Co. T-17-51 160 402 8 45 nane b 40 126 <14] 1.57 O.w. !
Olympic Park AL ). Conmally, lnc. 1928 158 300 10 none Rb 52 20 8 6. 08
hivington smelung & wm. Stothoff Co., Inc. 3-25-53 - - - 04 10 62 none kb 40 100 o 13,0
Refining Works
Jersey Plastic & Die wm. Stwothoff Co., Inc. 3-26-54 155 400 1o R none ‘IRb 94 183 106 [RES
casung Co.
Gallo Asphalt Co. F. ). Bou - 961 150 2ol 6 107 ftone ‘Ikb A6 200 2 B
Palnut Co. Parkhurst Well & Pump Co. 27-50 170 220 " 80 none kb 44 [0 B 1o,

e — W ITH/"\’
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Aquifer name:
Qsd, Sirotified drift
TRb, Brunswick Formoation
TRwb, Woichung Basalt

TABLE 2.—RECORDS OF SELECTED WELLS IN ESSEX COUNTY, N. J.—Continued

Remarks; 43
O.W., Owners well number

:,‘;: Total ) De,gfh Static
N Date above glslﬁc'a’:l :')::'"a" which ScuA’n . l::;:‘lv Yield Draw- Spociﬁc
Wil Owner or Tenant Driller Drilled '"s::" below well w';" :e(':;;vg Aquifer tond (gpm) d;)'\';n F;P:.“;IY) Remarks
level land sur- | (inches) cased surface pm/
) face {ft) H) (feet)
MONTCLAIR (TOWN)
L& Rapt & Ruden Parkhurst Well & Pump Co. 4-29-48 360 250 10 23 none TRb 5 145 180 .81
2)*: Bond's Ice Cream, Inc. Parkhurst Well & Pump Co. 3-10-50 510 187 8 21 aone TRb 15 150 55 2.73
3 Town of Montclair ¢ __ . .... 1966 - - - 300 10 4] none TRb 24 950 51 18.62
4 Hahne & Co. Parkhurst Well & Pump Co. 8- 9-49 280 350 8 31 none TRb 18 350 182 1.92 0.W.2
S M. Quadrel Burrows Well Drilling Co. June, 1955 260 151 6 18 none b 33 15 --- -
6 Montclair Auto Minit Man Rinbrand Well Dritling Co. 1-10-50 - 200 6 16 none TRb 40 60 --- ...~
NEWARK (CITY)
1 Aluminum Fmishing Co. J. Foster 7-20-53 S0 150 3] 55 none TRb 30 100 30 3.33
2 Wilbur B. Driver Co. Rinbrand well Drilling Co. 7- 2-53 15 400 10 93 none TRb 45 240 155 1.585 O.W.5
3 Pitisburgh Plate Glass Co. Lauman & Co. 1940 12 --- 12 90 none b 9 390 - ----
4 Mc Evpy Coust Apatiments Parkhurst Well & Pump Co. Oct, 1939 200 206 6 35 none TRb 84 60 106 .57
5 Columbia Theaters, Inc. Wm. Stothoff Co., Inc. 6- 9-53 - - - 312 8 26 none TRb 20 140 32 4.38
6 Pabst Brewing Co., Inc. Artesian Well & Equip. Co. 3-14-49 190 685 14 39 none TRb 59 557 67 8. 31 o.w. 4
1 Pabst Brewing Co., Inc. Artesian Well & Equip. Co. 7-17-50 185 687 14 55 none TRb 108 240 120 2.00 O.W.5
8 Newark Milk & Cream Co. Rinbrand Well Drilling Co. feb. 1949 25 700 10 80 none TRb 60 15 190 .39
9 Continental Ins. Co. S. P. D'Alessio july 1965 -- = 300 8 58 none TRb 71 83 12 1. 18
10 Newark Center Corp. Garden State 2-18-55 --- 700 10-6 150 none TRb 81 89 144 .62 O.w.1
Artesian Well & Pump Co.
11 Kolkes Chemical Works wm. Stothoff Co., Inc. 12-11-51 12 802 12 127 none kb 117 600 43 13.95 0. w.2
12 Kolket Chemical Works wm. Stwothoff Co., Inc. 4-27-49 8 359 10 98 nane TRb 16 300 22 13.63 O.w.1
13 Eureka Construction Co. Rinbrand Well Drilling Co. 1-23-59 10 500 8 490 none TRb 25 15 226 .33
14 P. Ballentune & Sons b _ . ____________ 1937 12 8175 16 95 none ™Rb 227 315 153 1.19 O.W.8, Plant #2
STz
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Remarks: 45

TABLE 2.—RECORDS OF SELECTED WELLS IN ESSEX COUNTY, N. J.—Continved
O.W., Owners well humber

Aquifer name:

Qsd, Stratified drift
TRb, Brunswick Formation
TRwh, Watchung Basalt

Abi- H
tode Total D‘:: h Static
D above j"',":" l')'a'"" which Screen ;’7” Yield Drow- Specific
Well Owner or Tenant Driller ate mean e eler o well sefting Aquifer elow e down capacity Remarks
Dritled below well L land (gpm) )
seq ladd inch is (H) (ft) (gpm /ft}
level lard sur- (inches) cased surface
() face (ft} ) (feet)
NEWARK (CITY) - Continued
14 Celanese Corp. of Amer. P. H. & J. Colan 1924 12 805 16-10 95 none TRb 176 400 28 14,29 0.W.26
16 Celanese Cotp, of Amer, Layne-New York Co. 5-16-47 14 856 16-10 75 none TRb 147 118 40 19.45 o, w.21
17 J. Hensler Brewing Co. P. Chaffitelli 12-14-49 12 700 10-8 57 none TRb 60 450 240 1.79 o.wW. 4
1 Synthetic Plastics Co. Industrial Well & Pump Co. 1-15-63 14 600 8 145 none TRb 150 300 110 2.13 0o.w.1
19 Ablon Finishes, Inc. Frank Bott 7-12-60 15 500 8 86 none TRb 30 360 70 5.14
20 Cotan Corpotation  } _____ __ 1930 10 290 8 - uone TRb 140 160 95 1.59
21 tintversal Grain Co, Wm. Stothoff Co., Inc. 10-18-51 10 303 8 9 none TRb 143 200 53 3.17
22 Mother's Food Products, Inc. | --------- 1959 11 400 8 107 none TRb 94 125 8 15.62
23 Kar Auto Service Co. p. Chaffitelli 2- 8-50 208 300 6 35 none TRb 23 60 104 .58
4 Food Fair Stores Burrows Well Drilling Co. April, 1955 100 298 8 35 none TRb 105 250 45 5.56
5 S. & S. Super Setvice Corp, Rinbrand Well Drilling Co. 2-18-50 S0 180 6 94 none TRb 45 20 --- c---
6 Rutherford & Delaney Garden State
Holding Co. Artesian Well & Pump Co. 7-31-56 - 220 8-6 42 none TRb 22 100 73 1.37 O.w.1
7 Linde Air Products Co. Artesian Well & Equip. Co. july, 1954 10 500 12 44 none b 117 124 190 .65
4 -0 Two Fire EquipmentCo, Packhurst well & Pump Co. 4-27-50 10 603 10 127 none TRb 35 89 215 .41
9 Suburban Motor Lodge, Inc. Rinbrand well Drilling Co. June, 1950 10 555 8 126 none TRb 15 20 235 .08
Y S. B. Penick & Co. wm, Swthoff Co., Inc, 6- 7-61 - 400 10 75 none Rb 60 644 23 28.00 o.w, 2
NORTH CALDWELL BOROUGH
14€|  Green Brook Country Club H. A. Kieffer July, 1951 310 300 8 33 none TRwb 2 25 81 .31 O.w. 3
TRb & flowing
N ’*‘ Green Brook Couttty Club H. A. Kieffer March, 1925 290 361 8 .- none TRwb 25 gpm 60 - cee- O, W. L. Rednifled 1862
s AL struss H. A. Kieffer B-16-55 ~--- 182 6 42 none TRwb 65 25 5 5,00
t ,ﬁ-f A. ¥. Leitner Algeier Bros. 5-24-58 - - 195 6 PAY none TRwb h 7 1S .05
3 ~ ; = <
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Aquifer name: TABLE 2.—RECORDS OF SELECTED WELLS IN ESSEX COUNTY, N. J.—Continved Remarks: 44
Qsd, Stratified drift O.W., Owners well number
TRb, Brunswick Formotion
TRwb, Wotchung Basalt
| Alti- Depth
. tude Total to Static
Dal above geﬁ'z l?mm-' which Screen ‘:e‘vel Yield Draw- Specific |
Well Owner or Tenant Driller ae mean e eter o well selting Aquifer elow ' down capacity . Remarks
Drilled sea below well is () land (gpm) ) (gpm 1)
level land sur-] (inches) cased surface P ‘
#) face (f1) i) {feet)
SOUTH ORANGE (VILLAGE)
1 Village of South Orange | -----oooononn 1913 132 274 8 -- nonc TRb - 200 .- O.w. 1l
2 Village of South Orange Attesian Well & Equip. Co. 1850 133 182 10 40 none b 5 11 Gl C.ad [S PR
3 Village of South Orange Artesian Well & Equip. Co. 1950 134 115 10 40 none b 28 300 11 27,0 O.w,
4 Village of South Orange Artesian Well & Equip. Co. 1950 132 122 10 49 none Tith o 255t a0 5. 00 OV, ¥
5 Village of South Orange | -----rmmeeooonn- 1947 132 355 14 --- none b - 190 -- AR (SR B
6 Village of South Orange Burrows Well Drilling Co. 6- 1-56 148 350 12 45 none TRb 4 atin 41 13,66 O.W.
7 Village of South Orange Burrows Well Drilling Co. 3-11-63 148 200 18-12 36 one Trb 14 847 24 35,20 O.W. 1
i Village of South Orange J. P. Harris 1929 134 301 3 35 none b [ neu 9 hroax a.wott
Y Vitlage of south Orange J. P. Harns 1431 147 LS 16- 12 ol none TRb 20 200 90 oL 22 O.W. 12
10 Vallage of South Orange ]. P. Hartis €-20- 130 Lias [ Tt i 13 none TRb 1 490 7 70,00 O W13
n Village of south Orange Burrows Well Dilling Co. R R 2n 3t 1 2 nane TRb +3 550 18 7.0 O.W, 17
VIRONA BOROUIGH
l(fj . . Drehman . A. Kicffor W 1-57 -—-- Sou 8 48 none 45 18 39 46
z.)r Montclair Golf Ctub Rinbrand Well Drlling Co. 1-10-64 - Ly -8 e nane - 20 138 210 o
N b &
-’lﬂ Clatemont Diner, tnc, Algeicr Bros, 5-14-04 Hou A00 ® 1 none be 1 45 [N ]
OE SE
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Remarks: 51

TABLE 2.—-RECORDS OF SELECTED WELLS IN ESSEX COUNTY, N. J.—Continved
Q.W., Owners well number

Aquifer name:
Qsd, Stratified drift
TRb, Brunswick Formation
TRwb, Waotchung Basalt

Ahi- Depth
fude Total ‘:s Static
- Dot above j‘?{l"z l,)"’""f which Screen b/e\lre' Yield Draw- Specific
Well Owner or Tenant Driller a'e mean e le eter o well sefling Agquifer elow ‘€ down capacity Remarks
Drilled below well . land (gpm)
wa . is (Ft} (H) {gpm ft)
lavel lond sur-| (inches) cosed surfoce
(k) face (ft} () (feet)
WEST CALDWELL BOROUGH
‘H Mal Bros. Contracnng Co. Algerer B 11-15-41 180 135 6 32 none TRwhb 4 30 R RN
[ 24 M Ridpe Conntry Chith Parkhurst Well & putup Co. 1933 - 252 8 119 none TRwb 42 85 44 1,94
FS Yemehift Golf Club H. A. Kicller 2-28-55 180 305 3 79 none TRb 14 90 14 o4
4 £im-Tre Poot & Club H. A. Kicffer 1926 260 170 .- --- none TRb .- 60 - .- -
n Caldwell Enterprises Burrows Well Dulhing Co. 3- 9-56 190 100 8 61 none TRwb +3 110 63 1.75 Flowed 30 gpun at -3
( Borough of Essex Fells Artestan Well & Fyutp. Co. 1957 335 254 18-12 100 none TRwb 13 262 164 1.59 O.W.13
1 Borough of Essex Fells Rinbrand Well Drithing Co, 1921 240 360 12-8 80 none TRwb + 178 - = - - - - 0. W. 4B Flowed 40 gpin
R Botough of Essex Fells Rinbraud wWell Drilling Co. 1924 240 185 .- - none TRwb 0 225 80 2.81 O.W.4A
9 S. Crane H. A. wicfler 12-10-51 - - 250 8 87 noite TRwb 8 90 43 LL09
WEST ORANGE
1 Botough of bssex Fells 0 o __ . ____._ 1940 495 37 52-24 28 21-37 Qsd 8 190 27 7.03 QW2
2 Bow & Arrow Manor. Inc. H. A. Kieffer 11-20-58 540 126 8 22 none TRwb 28 50 317 1.35 O.wW.3
Rb &
B} Lssex County Country Club Parkhurst Well & Pump Co. 9- 8-54 560 115 8 21 none TRwb +2 100 102 98 o.w.1
4 Nickle Alkaline Battery Rinbrand wWell Datling Co. 3-21-62 - 508 8 58 none TRb i2 190 213 39 O.W. ¢
A Nickle Alkaline Battery Rinbraud Well Ditlhing Co. 9-26-61 - a20 8 46 none TRb &) 190 210 90 o.w. 1
[ Rock Spring Country Ctub H. AL Kueffer 2-98-56 510 406 8 20 none TRb 110 un Y 28 O.Ww. 1
7 Rock Spring Country Club 1957 - 750 b e noue TRb 213 4 2 1. 40 O.w.2
=~ TN CES SE
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SUMMARY OF GEOLOGY AND GROUND-WATER RESOURCES
OF PASSAIC COUNTY, NEW JERSEY

By
L. D. Carswell and J. G. Rooney

ABSTRACT

Ground water in Passaic County occurs in intergranular openings of
unconsolidated stratified deposits of Quaternary age and in joints and

fractures in consolidated rocks of Precambrian, Paleozoic, and Triassic
age,

The Brunswick Formation of Triassic age is the most important aquifer
in the southeastern one-third of Passaic County. Reported yields of public
supply and industrial wells range from 50 to 510 gallons per minute (3 to
32 litres per second) and the median yield is 130 gallons per minute (3
litres per second). Most of these wells are 200 to 400 feet (61 to 122
metres) deep, The median yield of all public supply and industrial wells
over 300 feet (91 metres) deep and 8 inches (203 millimetres) or larger
in diameter is 230 gallons per minute (15 litres per second). Crystalline
rocks of Precambrian age are the major source of ground water for domestic
use in the northwestern two-thirds of Passaic County. Reported well yields
range from 1 to 200 gallons per minute (,06 to 13 litres per second)., The
median reported yield of domestic wells is 5 gallons per minute (.31 litres

per second) and that of public supply wells is 30 gallons per minute (2
litres per second).

Other consolidated rocks--rocks of Paleozoic age and the Watchung
Basalt of Traissic age--are utilized primarily for domestic water supplies
in Passaic County, Reported yields of wells tapping the Paleozoic rocks
range from less than 1 to 35 gallons per minute (,06 to 2 litres per second)
and the median yield is 10 gallons per minute (.63 litres per second),
Reported yields of domestic wells tapping the Watchung Basalt range from
less than 1 to 40 gallons per minute (.06 to 3 litres per second) and the
median yield is 12 gallons per minute (.76 litres per second). However,
reported yields of nine industrial and commercial wells range from 50 to
180 gallons per minute (3 to 11 litres per second).

Unconsolidated stratified deposits of Quaternmary age are locally an
important source of ground water for public supply and industrial use in
parts of Passaic County, These deposits have not been extensively explored
but are potentially an important source of ground water for future development,
Reported yields of wells tapping the stratified deposits range from 4 to 920
gallons per minute (.25 to 58 litres per second). The median reported yield
of domestic wells is 16 gallons per minute (1 litre per second) and that of
public supply and industrial wells is 130 gallons per minute (8 litres per




:
i
i
i
i

second. Depths of wells depend upon the thickness of the deposits,
Reported depths range from 22 to 170 feet (7 to 52 metres),

The quality of ground water in Passaic County varies from one aquifer
to another. Water from the Precambrian rocks is soft to moderately hard
(34 to 104 milligrams per litre) and is low in dissolved solids (66 to 159
milligrams per litre). Water from the Brunswick Formation is moderately
hard to very hard (89 to 540 milligrams per litre). The dissolved solids
content ranges from 129 to 563 milligrams per litre). The occurrence of
more highly mineralized water at depth in the Brunswick Formation is
indicated by an analysis, made in 1885, of 16,000 milligrams per litre of
dissolved solids at a depth of 2,050 feet (625 metres) in a well in
Paterson, Water from two wells tapping the Quaternary deposits is moderately

hard (65 and 83 milligrams per litre) and has dissolved solids contents of
122 and 133 milligrams per litre),

Water use from both surface and ground-water supplies in Passaic County
averaged about 106 million gallons per day (4.6 cubic metres per second) in
1965. Ground water probably accounts for 5 to 10 percent of this total,
Ground-water pumpage by the major public supply companies in the county has
increased from 2.1 million gallons per day (.09 cubic metres per second) in
1951 to 4,39 million gallons per day (.19 cubic metres per second) in 1968.
About 80 percent of the 4,39 million gallons per day (.19 cubic metres per

second) was from wells tapping the Brunswick Formation in the southern part
of the county,

INTRODUCT ION

Purpose and Scope

This is one of a series of County ground-water reports authorized by
the Water Supply Act of 1958 and its companion Water Bond Act, These reports
present assembled data and interpretation on the availability, occurrence,
movement, and chemical quality of ground water in New Jersey, This investi-
gation was made by the U,S. Geological Survey in cooperation with the New
Jersey State Department of Environmental Protection, Division of Water
Resources, The report was prepared under the supervision of John E, McCall
and Harold Meisler, consecutive District Chiefs,

Location and Extent of Area

Pa-saic County is located in northcentral New Jersey (fig. 1). It is -
bounded on the north by the State of New York and Bergen County, on the east
by Bergen County, on the south by Essex and Morris Counties, and on the west
by Sussex County. The county is shaped roughly like an hour glass with the
izi ?z Ehe nogthvest, and the bottom to the southeast., It lies between
194gl.g es 74706 W and 74°30'W and latitudes 40°48'N and 41°12'N and contains
mi® (square miles) [502 km2 (square kilometres)] of land area and 8 mi



2
(21 km") of water., Paterson is the county seat; other major communities
include Passaic and Clifton, )

Previous Investigations

The geology of the southeastern third of Passaic County is described
in the Passaic Folio éDarton and others, 1908). A northeast-trending
30-square mile (78 km“) outlier of Paleozoic rocks in the northwestern part
of the county is described by Kummel and Weller (1901), Hotz (1953) )
described the Precambrian igneous and metasedimentary rocks in a 15-square
mile area (39 km? ) in the vicinity of Hewitt and Ringwood as a part of his
study of magnetite deposits, The bedrock geology of the area immediately
north of Passaic County in New York has recently been described by Offield
(1967) who presents an excellent review of the rock types of the highlands
and the stratigraphic terminology., Salisbury (1902) described the Quatermary
deposits in his report on the glacial geology of New Jersey. The availability
of ground water in Passaic County is summarized by Widmer and others (1966) in
Water Resources Resume State Atlas Sheet No. 23 and its companion volumes
for Atlas Sheets No, 22 and No., 26, The availability of ground water in
Morris and Essex Counties is described, respectively, by Gill and Vecchioli
(1965) and Nichols (1968). A report on the water resources of the Ramapo
River basin, New Jersey, by Vecchioli dnd Miller (1973) covers a part of
Pompton Lakes Boro and Wayne Township in Passaic County and an elongate area
just to the northeast of the county,

Methods Used in this Investigation

During this investigation records of more than 1,500 wells were
collected and analyzed for information on well yields and depths, static
water levels, and the thickness and lithology of Pleistocene deposits,

Field work included the location of most of the public-supply wells and

many of the industrial wells and reconnaissance of the geology of the county.
Many of the wells for which records were available, particularly in the
northwestern two~thirds of the County, were drilled for domestic use, The
locations of most of the domestic wells used for this report are from
applications for permit to drill submitted to the New Jersey Bureau of
Geology by the prospective owner or driller,

Records of selected wells are given in table 2; their locations are
shown in figure 2. FEach well is identified by a well number which is prefixed
with an abbreviation of the name of each township, city, or borough in which
the well is located. Municipal abbreviations are as follows:

Municipality Abbreviation Municipality Abbreviation
Bloomingdale Bl Pompton Lakes PL
Clifton Cl Prospect Park PP
Haledon H1 Ringwood Ri
Hawthorne Hw Totowa To
Little Falls LF Wanaque Wn
North Haledon NH Wayne Wy
Passaic Ps West Milford WM
Paterson Pt West Paterson WP

4



The wells within each municipality are numbered serially, generally
starting from the northern margins of each municipality, Thus, well Ri-2

is located in the northern part of Ringwood and well Ri-30 is in the southern
part.
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GEOGRAPHY

Topography and Drainage

The northwestern two-thirds of Passaic County is in the New Jersey
Highlands, a subdivision of the Reading Prong of the New England physiographic
province. The southeastern one-third of the county is the Lowland section of
the Piedmont physiographic province,

The Highlands are an area of moderate topographic relief largely

underlain by gneiss of Precambrian age but also including an outlier of
folded sedimentary rocks of Paleozoic age which form a series of parallel
ridges and valleys in the western third of the Highlands area. The ridges
and valleys formed on the rocks of Paleozoic and Precambrian age have a
prominent northeast-southwest aligmnment reflecting the dominant structural
orientation of the rocks as well as the direction of movement of the ice
which overrode the area during the Wisconsin Glaciation. Hotz (1953,
P. 159) reports that the topographic expression of major cross faults are
well defined trench-like structures apparent on aerial photographs. These
faults strike east-west, interrupt minor drainage lines, and offset small
valleys and ridges.

Altitudes in the Highlands range from 1,491 ft (feet) [454 m (metres)]
on Bearfort Mountain to 200 ft (61 m) on the Wanaque River at Pompton Lakes,
The maximum local relief is 850 ft (259 m) between the crest of Bearfort
Mountain and the valley immediately to the east. Northwest of the outlier
of Paleozoic rocks, valleys partially filled with glacial deposits are at an
altitude of about 1,200 ft (366 m), Immediately to the east of the outlier the
valleys are at an altitude of 600 to 800 ft (183 to 244 m), and the valley of
the Wanaque on the eastern side of the Highlands is at an altitude of 300 ft
(91 m),




The Highlands in Passaic County are drained by the Pequannock, Wanaque,
and Ramapo Rivers which join to form the Pompton River, a tributary of the
Passaic River., A small area in the northwest corner of the County is drained

by the northeastward-flowing Long House Creek, a tributary of the northward-
flowing Wallkill River,

In the Highlands area, eastward-flowing streams generally have steeper
gradients than streams parallel to the regional structure of the Precambrian
and Paleozoic rocks, The eastward-flowing streams are presumably controlled .
by erosion along transverse joints and shear zones associated with cross faults;
whereas, the valleys and local topographic lows containing Upper Greenwood
Lake, Greenwood Lake, and the lower Wanaque River are all apparently developed
along major longitudinal or oblique faults,

The Highlands area in Passaic County is largely developed as a watershed
for surface-water supply; approximately one quarter of the land area used for
this purpose is municipally owned, This area contains or partially contains
Oak Ridge, Clinton, and Charlotteburg Reservoirs, and Echo Lake, which are
regulated bodies of surface water in the Pequannock River drainage and are
utilized for water supply by the City of Newark. Upper and Lower Greenwood
Lakes and Wanaque Reservoir in the Wanaque River drainage are used for
surface-water supply by the North Jersey District Water Supply Commission,

The Piedmont Lowland in Passaic County is underlain by igneous and
sedimentary rocks of Traissic age. The sedimentary rocks throughout most
of the area underlie gently rolling topography one to three hundred feet
in altitude, This gently rolling topography is broken by the abrupt arcuate
ridges of the First and Second Watchung Mountains and Packanack Mountain
which are underlain by three successive sheets of basalt, The highest
altitude in the Piedmont area is 885 ft (270 m) on High Mountain, a knob of
the Second Watchung Mountain, The lowest altitude is sea level along the
tidal portion of the Passaic River on the southeastern boundary of the County,
Drainage is to the Passaic River which flows in an irregular but dominantly
eastward direction across the Piedmont Lowlands traversing the Watchung
Mountains through gaps at Little Falls and Paterson, The Pompton River
flows southward from the Highlands across the Piedmont Lowlands joining the
Passaic River near Mountain View after passing through a gap in Packanack

Mountain. Smaller streams, in general, parallel the ridges of the Watchung
Mountains,

Passaic County is entirely within the part of northern New Jersey that
has been subject to Wisconsin Stage glaciations. Consequently, the topography
shows *he effects of both glacial erosion and deposition. In general, the
ridges have been scraped clean and contain abundant bedrock outcrops; whereas,
the valleys are filled with a variety of unconsolidated deposits which extend
part way up the flanks of the adjacent high areas.



Climate

The climate of Passaic County is continental in character being
controlled largely by storms which move from west to east across the county.
These storms are generally dominated by polar continental air masses in
winter and tropical air masses in summer, Although part of the precipitation
in Fassaic County results from the storms which move from west to east

across the county, the heaviest rains are produced when coastal storms of
tropical origin move inland,

Precipitation throughout the county averages 48 in (inches) [122 mm
(millimetres)] annually and is normally well distributed throughout the
year., Because the Highlands area is generally higher in altitude than the
Piedmont Lowlands, the temperature in the Highlands averages several degrees
cooler than in the Piedmont Lowlands in both summer and winter, Although
both areas receive equal precipitation, the cooler Highlands receive more
than 6 in (152 mm) more snowfall than the Lowlands,

At Paterson the frost-free periods average 192 days from April 16 to
October 25. The frost-free period at Charlotteburg in Passaic County
averages only 128 days, from May 20 to September 25, In the northwestern
portion of the county the growing season is even shorter. The average July
temperature is 75.9°F (24°C) at Paterson and 71.2°F (22°C) at Charlotteburg
In January the average temperature is 31.9°F (0°C) at Paterson and 29°F
(2°C) at Charlotteburg (U.S. Weather Bureau, 1959),

Population and Economic Development

In 1960 the population of Passaic County was 406,518, a 20 percent
increase over 1950. This increase has been predominately in the suburban
areas such as North Haledon, Pompton Lakes, Totowa, and Wayne which over
the 10-year period had population increases of 69.7, 102.9, 80.3, and 148.3
percent, respectively., Municipalities having the largest population are
Clifton (32,084), Paterson (143,663), and Passaic (153,963). The population
increased 27.2 percent in Clifton and 3.1 percent in Paterson and decreased
6.5 percent in Passaic.

The northwestern part of the county comprises 124 mi2 (321 kmz) or
65 percent of the total area of the county, but contains only 6 percent of
the total population, This area of the county is used predominantly for
recreation and water supply. The reservoirs and watersheds owned by Newark
and the North Jersey District Water Supply Commission cover approximately
one quarter of the area, The southern part of the county is highly indus-
trialized, Manufacturing includes textile, apparel, leather products, metal
products, and electrical and nonelectrical machinery. Only 3 percent of the-
land area in the county is devoted to agriculture,




GEOLOGY

General Considerations

The bedrock underlying the Highlands is composed of crystalline rocks
of Precambrian age, an outlier of sedimentary rocks of Paleozoic age, and
a small fault-bounded wedge of black shale of Paleozoic age near Pompton
Lakes. The bedrock geology of Passaic County is shown in figure 3., The
crystalline rocks include the Franklin Limestone and metasedimentary and
igneous gneisses, The outlier of Paleozoic age is bounded on the northwest '
by a fault which closely parallels the strike of the beds. On the east
side of the outlier the sedimentary rocks lie unconformably on the Precambrian
gneiss, The southeastern third of Passaic County, the Lowlands, is underlain
by mudstone, sandstone, conglomerate, and basalt of Triassic age.

Unconsolidated deposits overlie the bedrock in both the Highlands and
the Lowlands and are largely related to the last advance and retreat of the
continental glacier across the area in Wisconsin time. These unconsolidated
deposits are generally thick and continuous in valleys and on lower hill slopes
and thin to absent on hilltops. The deposits on the upper slopes of the hills
and hilltops were deposited directly by the glacier and are largely till
consisting of an unstratified mixture of clay, silt, sand, gravel, and boulders,
The deposits in the valleys and lower slopes of the hills locally contain
till in addition to well-sorted stratified clays, sands, and gravels
deposited by streams or in lakes,

Precambrian Rocks

The Precambrian igneous and metasedimentary rocks in northwestern
Passaic County have been referred to as Pochuck, Losee, and Byram in reports
on the geology of the area (Johnson, 1950), These older map units have
subsequently been found inadequate for the purposes of detailed mapping and
have been discarded by recent workers (Sims, 1958; Hotz, 1953; Offield, 1967;
and Smith, 1969), Recent practice has been to assign descriptive mineralogic
terms to a much greater number of lithologic units mapped in the field. These
units include; hypersthene-quartz andesine gneiss, pyroxene quartz feldspar
gneiss, quartz feldspar biotite gneiss, amphibolite, granite and granitic
gneiss, and Franklin Limestone. Distribution of these units is shown in
figure 3. Because the occurrence and movement of ground water appears to

be similar in all these lithologic units they are not described in detail in
this report, -

The Precambrian rocks are characteristically gneissic, granitoid, foliated,
and s..cucturally complex. The gneisses are cut by northeast-trending faults -
which parallel the regional strike of the rock units and by transverse (east-
west) trending faults,

The regolith and soil that had developed on top of the Precambrian rocks
during Tertiary time was almost entirely removed by Pleistocene glaciation,



Few drillers' logs indicate the presence of weathered and decomposed gneiss,
The gneiss presents a fresh, unweathered appearance in outcrop. Salisbury
(1894, p. 17) reported that the surface of the gneiss beneath the till was
smooth and polished and that it was the exception to find it weathered,

Paleozoic Rocks

Rocks of Cambrian, Ordovician, Silurian, and Devonian age in western
Pagsaic County underlie a 2- to 3.5-mile (3 to 6 km) wide belt trending
northeasterly from the Pequannock River to the New York State line., This
belt is part of a synclinal outlier of Paleozoic rocks, approximately 60 mi
(97 km) in length, The main outcrop area occurs 25 mi (40 km) to the northwest.
The syncline is truncated on the northwest by a fault which places strata of
Devonian age in contact with Precambrian gneiss. On the southeast side of
the syncline quartzite of Cambrian age and conglomerate of Silurian age lie
unconformably upon the gneiss, Kummel and Weller (190l) have mapped a small
syncline within the belt of Paleozoic rocks on the west side of Greenwood
Lake., The small syncline contains strata of Silurian and Devonian age and
is truncated on the northwest by a fault that extends from the New York State
line southeastward to the vicinity of West Milford.

Near Pompton Lakes an area of less than 1 mi2 (3 kmz) is underlain by

black shale of Ordovician age. According to Darton and others (1908) the
shale is bounded by faults,

The Paleozoic sedimentary rocks of the outlier in western Passaic County
are the Hardyston Quartzite of Cambrian age, the Kittatinny Limestone of
Cambrian and Ordovician age, a black shale unit of Ordovician age, the Green
Pond Conglomerate, Longwood Shale, and Decker Limestone of Silurian age, and
the Kanouse Sandstone, Cornwell Shale, Bellvale Sandstone of Darton (1894),
and Skunnemunk Conglomerate of Devonian age. The following brief descriptions
of Paleozoic sedimentary rocks of Passaic County are based largely on the
descriptions of Kiummel and Weller (1902),

Hardyston Quartzite--The Hardyston Quartzite of Early Cambrian age is
the oldest unmetamorphosed sedimentary formation in Passaic County and underlies
a narrow belt on the eastern side of the Paleozoic rock outlier, The
Hardyston is about 30 ft (9 m) thick and is composed of vitreous blue quartzite

which grades upward into calcareous sandstone which is white and very friable
where weathered.

Kittatinny Limestone--The Kittatinny Limestone is a massively bedded,
silicious, bluish gray limestone of Cambrian and Ordovician age. The contact
between the Kittatinny and the underlying Hardyston is gradational. Erosion,
prior to the deposition of the overlying Green Pond Conglomerate, has removed
all but about 130 ft (40 m) of this unit which is 2,500 to 3,000 ft (762 to
914 m) thick in western New Jersey. The limestone occasionally contains
pockets of conglomerate which were considered by Kimmel and Weller (1902, p. 8)
to be masses of the overlying Green Pond Conglomerate that filled the fractures

and crevices in the deeply weathered and eroded surface developed on top of
the Kittatinny.




Black Shale.=--This black shale of Ordovician age underlies Pompton Lakes.
Although it shows only a moderate degree of metamorphism, it was mapped as
Hudson Schist* by Darton and others (1908) because of its presumed equivalence
to the schists of Ordovician age which crop out 20 mi (32 km) to the east
along the Hudson River. Two small areas (not shown in figure 3) of similar
nonfossiliferous black shale are found in the outlier of Paleozoic rocks
near Oak Ridge Reservoir in western Passaic County and were referred to as
Hudson River Shale* by Kummel and Weller (1902, p. 8). The black shale is
probably equivalent to the Martinsburg Formation in western New Jersey. A ’
few miles north of Passaic County in New York presumed Martinsburg equivalents
have been subdivided into a number of distinct formations, Inasmuch as the
correlation of the nonfossiliferous shale with either the section in New York
or that of the type Martinsburg is uncertain, no formal stratigraphic name is
applied to the unit here. As the area underlain by the shale is small, the
shale is considered hydrologically unimportant for purposes of this report,

Green Pond Conglomerate.=--The Green Pond Conglomerate of Silurian age
lies unconformably upon an erosional surface which cuts across rocks of
Precambrian, Cambrian, and Ordovician age. The Green Pond characteristically
has a pinkish color, is 1,200 to 1,500 ft (366 to 457 m) thick, and is a coarse
silicious conglomerate which is interbedded with and grades into quartzite
and sandstone, The Green Pond is very resistant to erosion thus forming the
comparatively high steep slopes of Kanouse Mountain, a linear ridge extending
from Charlotteburg north to West Milford. ZLocally, the basal beds are friable
where they contain significant amounts of reworked Kittatinny Limestone but
more typically the Green Pond contains silicious cement and is very hard.

Longwood Shale.~-~-The Longwood Shale of Silurian age crops out intermittently
in a narrow belt to the west of Kanouse Mountain, It consists of about 200
ft (61 m) of red shale and conformably overlies the Green Pond Conglomerate,
The cleavage in the shale generally obscures bedding.

Decker Limestone.~-~The Decker Limestone is a dark gray, impure, shaley,
and silicious limestone. It is 40 to 50 ft (12 to 15 m) thick and is the
youngest Silurian formation in the area,

Kanouse Sandstone,~--The Kanouse Sandstone of Devonian age is 215 ft (65 m)
thick. It consists of a lower white, thick bedded, fine grained quartzose
conglomerate that is about 100 ft (30 m) thick and an upper greenish, hard
thin-bedded quartzose sandstone. The conglomerate is usually friable but, =
locally, cementation with silica has formed a hard quartzite.

Corawell Shale.--The Cornwell Shale is a black to dark gray slaty shale
having gradational contacts between both the overlying Bellvale Sandstone
of Darton (1894) and the underlying Kanouse Sandstone. It is about 1,000
ft (305 m) thick.

*The names Hudson Schist and Hudson River Shale have not been adopted by
the U,S. Geological Survey,
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Bellvale Sandstone of Darton (1894),--The Bellvale Sandstone is a
dark=-gray, hard, flaggy to thick bedded, fine- to medium-grained sandstone.
The formation contains alternating beds of red and green shale, sandstone,
and conglomerate near the top. Kiummel and Weller (1902, p. 23) report a
thickness of 1,600 to 2,000 ft (488 to 610 m) for the Bellvale Sandstone.

Skunnemunk Conglomerate.--The Skunnemunk Conglomerate is a purple and
maroon, massively bedded conglomerate containing beds of reddish sandstone
and shale. The formation is 2,500 ft (762 m) thick, very hard, and resistant

to erosion, It underlies the comparatively high rugged terrain of Bearfort
Mountain,

Triassic Rocks

The rocks of Triassic age that underlie the southern one-third of
Passaic County are the Brunswick Formation and the Watchung Basalt. See
figure 3. The Brunswick and the Watchung are a part of the Newark Group
which elsewhere in New Jersey includes two units (Stockton and Lockatong
Formations), not present in Passaic County, The rocks generally have a
monoclinal dip of 10° to 15° W,, but they contain some gentle open folds
such as those expressed by the arcuate form of the Watchung Mountains. The
Newark Group is bounded on the northwest by a fault which places it in
contact with Precambrian gneiss and Ordovician shale. The rocks are cut by
a number of north- to northeast-trending high angle faults which are evident

(see figure 3) where they offset the contact between the Watchung Basalt
and the Brunswick Formation,

Brunswick Formation

The Brunswick Formation forms broad valleys between the Watchung
Mountains and gently rolling lowlands east of First Watchung Mountain.
The Brunswick consists of alternating beds of reddish-brown sandstone and
mudstone. The texture of the rocks is generally coarser in the northern
part of the area than in the southern part. Conglomerates occur a little
below the base of the basalt flow underlying First Watchung Mountain and
locally along the northwestern border of the outcrop area. These "border
conglomerates" are composed of pebble derived from Precambrian gneiss and
Paleozoic rocks that cropped out in the Highlands during Triassic time.

Watchung Basalt

Intercalated between the beds of the Brunswick Formation are three
sheets of basalt which form the crest of the First and Second Watchung
Mountains and Packanack Mountain, FEach basalt sheet is made up of a series
of lava flows which outpoured during the deposition of the Brunswick Formation,
Individual flows usually have vesicular zones at their tops and bases. The
basalt sheets that form First and Second Watchung Mountains, and Packanack
Mountain are approximately 600, 850, and 300 ft (183, 259, 91 m) thick,
respectively (Darton and others, 1908, p. 10).
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Quaternary Deposits

Bedrock in Passaic County is largely concealed beneath unconsolidated
deposits genetically related to the continental ice sheets that overran the
entire county during the Wisconsin Stage of the Pleistocene Epoch. As the
glacier advanced across the county existing drainage systems were blocked by
ice and modified by glacial erosion and deposition, Stream gradients were
temporarily altered by warping of the earth's crust as a result of the

- weight of the ice, This combination of factors resulted in constant readjust-

ment of drainage in front of the ice sheet as it advanced and withdrew from
the area., Many lakes were formed; the largest of these, known as Lake Passaic,
covered the area which lies between the Second Watchung Mountain and the

"Highlands in Passaic, Essex, Morris, Union, and Somerset Counties. The

development and subsequent drainage of Lake Passaic is described by Salisbury
(1902) and Salisbury in Darton and others (1908),

Glacial deposits consist of boulders, gravel, sand, silt, and clay
largely derived from the local bedrock. The deposits are broadly subdivided
on the basis of whether they are stratified or unstratified. The unstratified
deposits (till) are not sorted, contain rock fragments from clay size to
boulders, and were deposited directly from the glacier. The stratified
deposits are not only layered but moderately to well sorted as a consequence
of their having been transported in meltwater and deposited in streams or
lakes,

The stratified deposits of Passaic County are, in this report, grouped
into three categories; (1) deposits formed prior to the last advance of the
glacier, (2) deposits resulting from the last advance of the glacier, and
(3) deposits formed after the retreat of the glacier and associated with
present day drainage,

Stratified deposits formed prior to the last advance of the glacier in
the county are thin [2 to 50 ft (,61 to 15 m) thick] sands and gravels which
overlie bedrock and are overlain by till or lake beds. These deposits occur
characteristically in or near the base of buried pre-glacial or inter=-glacial

_stream valleys.,

Stratified deposits resulting from the last advance of the ice sheet
include kames, which were formed in contact with the ice, cearse outwash
deposits, and lake deposits. The kames in general are on the flanks of the
Watchung Mountains and between Second Watchung and Packanack Mountains in -
central Wayne Township, The coarse outwash deposits formed deltas in the
highlands, Available well logs do not always permit a clear distinction
to be mad: between coarse outwash deposits and sands and gravels deposited =
prior to the last advance of the glacier., Both deposits intertongue with
and are overlain by finer grained sediments., Lake deposits consist largely
of laminated silt and clay which are up to 100 ft (30 m) thick in the valleys
between Second Watchung Mountain and the Highlands,
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The lake deposits are overlain by deposits associated with present day
drainage. These include swamp deposits of organic muck and alluvium on the
flood plains of the major streams., Alluvium is composed of silt and fine
gand and is generally not more than 20 ft (6 m) thick.,

The areal distribution of the surficial deposits of roughly the southern
one third of Passaic County is shown in the Passaic Folio (Darton and others,
1908). Surficial geology of the northemm two thirds of the county is shown
in Salisbury (1902). An indication of the distribution of Quaternary deposits
is given by Rogers and others (1951) in an engineering soil survey of
passaic County.

The thickness of the Quaternary deposits and the distribution of known
subsurface lithologies in Passaic County are indicated in figure 4. This
map is a first approximation as it is based on drillers' logs of variable
quality and the locations and altitudes of wells have mot been checked in
the field. The deposits are thin to absent on the hills and are thickest
in the present day valleys, particularly where they fill pre glacial or
inter glacial valleys., Maximum known thickness is about 220 ft (67 m) in
the valley of the Pequannock River near Pompton Lakes.

Structure

The structural grain in Passaic County is formed by the northeast strike
of the layers and foliations of the sedimentary, igneous, and metamorphic
rocks, and the parallel trends of fold axis and major faults. The major
northeast-trending faults bound large blocks and commonly have vertical
displacements of thousands of feet, The northwest part of each structural
block is depressed in relation to the adjoining block bringing rocks of
Paleozoic and Triassic age adjacent to the much older Precambrian gneisses.

The Precambrian rocks trend northeast, dip southeast, and contain both
isoclinal and open folds. They are cut by minor longitudinal and oblique
reverse faults and transverse normal faults, Sims (1958, p. 54) reports
that faults within the Precambrian rocks of the Dover district in Morris
County have small displacements in contrast to the great faults that bound
individual structural blocks. Several sets of vertical or steeply dipping
joints occur in the Precambrian rocks. One set is parallel to the regional
structure. A second set is transverse to it, and a third set is oblique to
the regional structure. The transverse joints are the most abundant and the
most prominent set (Sims, 1958, p. 47). Another set of joints is nearly
horizontal or may dip gently in any direction and presumably is a result of
sheeting due to the release of load by erosionm.

The outlier of Paleozoic rocks contains a large syncline which is
truncated on the west by a major northeast-trending normal fault which places
rocks of Devonian age adjacent to rocks of Precambrian age. The Paleozoic rocks
are cut by smaller northeast-trending reverse faults at both Newfoundland and
Greenwood Lake, Joint sets in the Paleozoic rocks are parallel, transverse,
and oblique to the regional strike of the beds and according to Sims (1958,
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p. 48) "probably reflects prominent joint sets in the Precambrian rocks."
The transverse joints appear to be the most prominent and apparently control
the location of streams that transect Bearfort Mountain,

The Triassic rocks are bounded on the northwest by a major northeast-
trending normal fault, 1In general the Triassic rocks have a monoclinal dip
of 10° to 15° NW and contain shallow open folds such as those expressed in
the arcuate trend of the outcrop of the Watchung Basalt, Minor north-trending
normal faults cut the Triassic rocks and are apparent where they offset
the contact between the basalt flows and the Brunswick shale. The Brunswick
contains vertical joints.  The major joint sets are parallel and transverse
to the strike of the beds, Many of the flows of the Watchung Basalt contain
prominent columnar structure,

A thorough discussion of the origin of vertical or steeply dipping joints
is beyond the scope of this report, In a study of jointing, Hodgson (1961,
p. 37) concluded that "systematic joints are produced by tidal forces through
a fatigue mechanism and the direction of the joints is considered to be
inherited by upward reflection of the joint pattern in pre-existing jointed
rocks,'" The systematic joints in Triassic and Paleozoic rocks in Passaic
County have the same basic trends as do the joints in the Precambrian rocks.

GROUND WATER HYDROLOGY

Principles

Water is continually being exchanged in a circulatory pattern between
the earth and the atmosphere. 1In general, the amount of precipitation
ultimately determines the amount of water available for man's use., Some
of the precipitation that falls on land evaporates where it falls, some is
absorbed by plants that later transpire the water back to the atmosphere,
some flows overland to streams, and some infiltrates into the ground to become
ground water. The ground water is discharged to streams, and streams flow
to the oceans where the water can be evaporated back to the atmosphere.

- Ground water is the subsurface water in the zone of saturation--the

zone in which all the rock voids are filled with water under pressure equal to
or greater than atmospheric., The water table is the upper surface of this
zone and in Passaic County occurs at depths of 20 to 40 ft (6 to 12 m) below
land surface on hilltops and intersects the land surface in valleys where it

is contiguous with the upper surface of streams, lakes, swamps, and reservoirs.

In unconsolidated deposits, and in friable consolidated rocks, ground
water s stored in and moves through the intergranular openings. Ground
water in the consolidated rocks of Precambrian, Paleozoic, and Triassic
age occurs in and moves through cleavage planes, joints, fractures, and
faults, These openings become fewer and tighter with increasing depth below
the land surface but tend to be distributed in an orderly geometric attitude
within rock units of homogeneous composition, The openings are better
developed and enlarged in some rocks than others; however, the openings form
a comparatively small volume in comparison to the volume of the rock as a
whole,
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The movement of ground-water in the Precambrian igneous and metamorphic
rocks and the Paleozoic sedimentary rocks is probably largely in a direction
transverse to the regional structure of the beds. Openings along the joint
set transverse to the regional structure have probably been selectively
enlarged by weathering more than those openings along joints parallel and
oblique to the regional structure. The greater weathering of transverse
joints 1is indicated by their greater abundance and prominence and by the
dominant east-west alignment (parallel to the direction of dominant jointing)
of streams cutting the Precambrian and Paleozoic rocks, A further suggestion
that the movement of ground water in the Precambrian and Paleozoic rocks is
controlled largely by the transverse joints comes from an analysis of
streamflow data of West Brook and Ringwood Creek, West Brook, which traverses
the regional structure, has higher flow per square mile than Ringwood Creek
which parallels the regional structure., The mean flow for West Brook near
Wanaque is 1.94 (ft3/s)/mi2 (cubic feet per second per square mile) [.0212
(m /s)/km? (cubic metres per second per square kilometre)] and for Ringwood
Creek it is 1.65 (£ft3/s)/mi? [0.180 (m3/s)/km2]. Differences in low flow,
which are composed almost entirely of ground-water discharge, between the
two streams are shown in the table below. There is no known variation in
thickness, composition, or distribution of the Pleistocene deposits, or
difference in precipitation that would account for the higher flow of West
Brook.,

Average of the minimum mean disgharge for designated

number of days [ (ft /s)/mi2]
Stream 3 7 14 30 60 90
West Brook
near Wanaque 0.123 0.138 0.167 0.215 0.332 0.454
Ringwood Creek
near Wanaque .095 .112 .137 .185 .283 372

Water~bearing openings in the Brunswick Formation in New Jersey occur
in discrete zones controlled by bedding., These tabular aquifers extend
downdip for several hundred feet and are continuous along strike for thousands
of feet. Hydraulic connection between the aquifers is generally poor. The
movement of water in these aquifers under pumping and presumably under
natural conditions is preferentially along strike (Vecchioli, 1967, and
Vecchioli and others, 1969). Thus, discrete water bearing and nonwater
bearing zones in the Brunswick form a series of tabular aquifers and aquitards
ranging up to tens of feet thick and dipping to the west at approximately 10
to 15 degrees, The basalt flows that are intercalated with the Brunswick
generally act as aquitards.

In Passaic County the ground-water reservoir is a few hundred feet
thick and can be visualized as composed of a number of small basins separated
by divides which at land surface coincide with surface-water drainage divides,
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In the subsurface these ground-water divides do not necessarily descend
vertically through the zone of fresh water circulation but may in places
become essentially horizontal where they form divides between shallow local
flow systems and deeper and larger flow systems. Ground-water flow systems
in the county are generally small, the largest underlying probably only

a few square miles. No regional ground-water flow system underlies the
entire area,

Areal variations occur in the thickness, porosity, and permeability of
the rock within the zone of fresh~water flow, These variations are partly
the result of changes in the chemistry of the water and its ability to
weather and dissolve mineral matter as the water moves through the rocks.

In the upland areas, water entering the water table contains dissolved oxygen,
carbon dioxide, and humic acids which greatly aid in the weathering of rock,
In contrast the water moving along the longest flow paths is alkaline and may
be much closer to being in chemical equilibrium with the rock, Variations

in thickness, porosity, and permeability may also be the result of areal
variations in the rates of movement and volume of water transmitted through
the rocks, On hilltops or divides a comparatively small volume of water
enters and moves through the secondary openings, thus limiting the amount of
weathering. On the other hand comparatively large volumes of water move
beneath the flanks of major valleys., Movement of ground water in the valleys
is generally upward to discharge. Because it is a discharge area, precipitation
that falls on the area cannot enter the system and, therefore; certain forms

of the weathering and particularly the oxidation of minerals is precluded,

Water-bearing fractures at different depths below land surface contain
water under different hydraulic heads. On stream-drainage divides, hydraulic
heads decrease with increasing depth and in major valleys they increase
with ‘increasing depth below land surface. 1In intermediate areas, including
minor valleys, there may be reversals in the direction of head change with
increasing depth below land surface. Most wells in the consolidated rock
penetrate more than one producing fracture or zome of fractures which have
different hydraulic heads, As a result, the observed water level in a well
is characteristically a composite head and does not indicate the hydraulic
head of any single water-producing zone. When a well penetrates separate
fracture zones having different hydraulic heads some of the natural flow is
short circuited through the well from the fracture having a higher hydraulic
head to that having the lower head. A consequence of the internal flow in
wells under nonpumping conditions may be the cleaning of openings which were
partially sealed during drilling. Some of the variation in well yields noted -
in Passaic County may in part depend upon which part of the flow system the
well penetrates and the consequent effect of internal borehole flow upon the
cleaning of water-bearing openings. -

In a study of the availability of water in igneous and metamorphic
rocks in the southern Piedmont province Legrand and Mundorff (1952) found a
relationship between well yields and the topographic location of the well.
They found that wells located in draws have the highest yields and progressively
smaller yields are found from wells in the following topographic locations:
valleys, slopes, flats, and hills. Studies in similar terrains throughout the
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New England and Piedmont provinces have in general confirmed the relationship
between yields and topographic location of the wells, James (1967) in a study
of the availability of water in the Precambrian crystalline rocks of the New
Jersey Highlands found the same relationship between well yield and topographic
location., Yields of wells penetrating the Precambrian rocks in Passaic County
probably bear a similar relationship,

Water-Bearing Properties of the Rocks

The rocks of Passaic County differ greatly in their ability to yield
water to wells, Figure 5 shows the frequency distribution of reported yields
of wells tapping the major rock units in Passaic County., Difference in
well yields between rock units and variaticns in well yield within a rock
unit depend in part upon the hydraulic characteristics--permeability,
thickness, and storage coefficient--of the aquifer., For consolidated rocks,
these characteristics depend upon the number, size and degree of interconnection
of secondary openings which occur along structural features such as joints,
faults, cleavage, and bedding., Other factors affecting well yields include;
well diameter and depth, degree of well cleaning and development, and the
hydraulic continuity of the aquifer with a source of induced recharge from
a surface-water body,

Precambrian Rocks

The Precambrian rocks are the major source of ground water for domestic
use in the northwestern two=-thirds of Passaic County. These rocks generally
yield smaller quantities of water to individual wells than do the other major
geologic units in Passaic County. Reported yields of wells tapping the
Precambrian rocks in Passaic County range from less than 1 to 200 gal/min
(gallons per minute) [.06 to 13 1/s (litres per second)]. The highest
reported yields are obtained from wells that are located in the larger valleys

near streams or large surface-water bodies such as Lake Erskine and Greenwood
Lake-

The frequency distributions of reported yields of 415 domestic wells
and of 21 public-supply wells are shown in figure 5. The median yield of

the domestic wells is 5 gal/min (,32 1/s) and that of the public-supply wells
is 0 gal/min (2 1/s).

Depths of wells drilled in Precambrian rocks vary considerably in
Passaic County. They depend in part on the cost of well construction and
on the quantity of water required for a particular use, Maximum reported
depths are about 400 £t (122 m) and minimum depths are about 50 ft (15 m).
The average reported depth is 160 ft (49 m). The deepest wells were drilled
to obtain large public and industrial supplies; whereas, most of the shallower
wells were drilled to obtain only small domestic supplies.
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Paleozoic Rocks

The Paleozoic rocks are utilized primarily for domestic water supplies
in Passaic County, Some of the Paleozoic units such as the Kanouse Sandstone,
Green Pond Conglomerate, and Hardyston Quartzite (see figure 3) are locally
friable and potentially may yield significant quantities of water to
properly located wells, Reported yields of wells tapping the Paleozoic
rocks in Passaic County range from less than 1 gal/min to 35 gal/min (.06 to
2 1/s). The median reported yield of 127 wells, almost all of which are
domestic wells, is 10 gal/min (.63 1/s). The frequency distribution of
these well yields is shown in figure 5,

Depths of wells drilled in the Paleozoic rocks in Passaic County range
from about 50 ft (15 m) to 400 ft (122 m), The average depth of 32 selected
wells listed in table 2 is 150 ft (46 m),

Triassic Rocks

Brunswick Formation

The Brunswick Formation is the most important aquifer in Passaic County.
It is the major source of ground water for public supply and industrial use
in the county, Reported yields of 91 public supply and industrial wells
range from 20 to 510 gal/min (1 to 32 1/s). The median yield is 130 gal/min
8 (1/s) (see figure 5). The median yield of all public supply and industrial
wells over 300 ft (91 m) deep is 190 gal/min (12 1/s), and the yield of the
deep wells that are 8 in (203 mm) or larger in diameter is 230 gal/min (15 1/s).
The higher yields of the larger diameter wells are in part a result of
decreased entrance losses to the well and may in part result from better
cleaning and development of the well. Most of the high yielding wells are
located in valleys in the more industrial areas, in Hawthorne, Paterson,
Clifton and Passaic and are in or on the flanks of preglacial valleys
containing comparatively thicker unconsolidated deposits. They are thus
located in an enviromment where recharge to the aquifer may be induced.
Smaller yields are generally obtained from domestic wells. The median reported
yield of 92 domestic wells is 16 gal/min (1 1/s) (see figure 5). These wells
have smaller diameters and are shallower and less developed than the public
supply and industrial wells, Most domestic wells are between 150 and 250 ft
(46 and 76 m) deep; whereas, most public-supply and industrial wells are
between 200 and 400 ft (61 and 122 m) deep.

Watchung Basalt

The Watchung Basalt is utilized primarily for domestic water supplies
in Passaic County. Reported yields of 92 domestic wells range from less
than 1 gal/min (.06 1/s) to 40 gal/min (3 1/s). The median yield is 12
gal/min (.76 1/s8). Figure 5 shows the frequency distribution of yields of
these domestic wells., Reported yields of nine industrial and commercial
wells in Passaic County range from 50 to 180 gal/min (3 to 11 1/s). A few
wells in adjacent Essex County have reported yields as high as 400 gal/min
(25 1/s) (Nichols, 1968).
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Depths of wells tapping the Watchung Basalt range from 30 to 600 ft

(9 to 183 m), The average depth of 31 selected wells (table 2) is 250 ft
(76 m),

Quaternary Deposits

Stratified deposits of Quaternary age are an important source of ground
water for public supply and industrial use in Wanaque and Pompton Lakes and
along the western side of Wayne Township. These deposits are major sources
of water in adjacent Morris County (Gill and Vecchioli, 1965) and along the
Ramapo River in western Bergen County (Vecchioli and Miller, 1974). The
deposits in Passaic County have not, for the most part, been extensively .
explored and are potentially an important source of ground water for future
development. Interpretation of the thickness and probable lithology of
stratified and unstratified deposits (fig. 4) provides an initial guide to
locate probable stratified deposits of sufficient areal extent and thickness
to supply suitable quantities of water to wells,

Stratified deposits of Quaternary age generally yield larger quantities
of water to individual wells than do the other major geologic units in
Passaic County. Reported yields of wells range from 4 to 920 gal/min (.25 to
58 1/s). The frequency distribution of reported yields of 33 public supply
and industrial wells and of 47 domestic wells is shown in figure 5. The
median yields of the domestic wells are 16 gal/min (1 1/s) and that of the
public supply and industrial wells are 130 gal/min (8 1/s).

The maximum depths of wells tapping Quaternary deposits are limited by
the thickness of the deposits. Reported depths of 23 wells (table 2) range

from 22 to 170 ft (7 to 52 m), Most of the wells are between 50 and 125 ft
{15 and 38 m) deep.

Quality of Water

All natural water contains some impurities, Even rainfall is not
chemically pure. It absorbs dust and also gases, such as carbon dioxide,
from the atmosphere., Water in passing through the atmosphere and over and
through the soil and underlying rocks acquires impurities as either dissolved
or suspended matter, The physical and chemical nature of the dissolved or

suspended matter determines the natural quality of the water and its suitability
for any particular use,

The nature and concentration of impurities in water depend chiefly on the
chemical composition of the soils 2nd underlying rocks with which the water ¥
comes in contact, and upon the length of time that the water and rock have
been in contact with each other. Generally, the longer water remains in
contact with the soil and rock, the more dissolved matter it will contain.
Suspended matter which consists largely of sediment derived from erosion at
the land surface is not an important constituent of ground water.

Man's activities may impair the natural water quality., Disposal of
industrial wastes and domestic sewage can pollute water supplies. Water can
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also pick up matter that man has added to the enviromment such as that found
in fertilizers, pesticides, and compounds used in snow and ice removal along
highways. Dissolved minerals in natural water may be either harmful or
beneficial so it is important to know the kind and concentration of minerals
in our water supply and how they affect the use of the water.

— Chemical constituents most commonly tested for in water are silica,
iron, manganese, calcium, magnesium, sodium, potassium, bicarbonate, sulfate,
chloride, fluoride, and nitrate. Concentrations of these elements are
- reported in this report in milligrams per litre (mg/l). Other properties of
water that influence its use and degree of treatment are dissolved solids,
hardness, specific conductance, pH, and temperature., The chemical composition
and physical character of ground-water samples from Passaic County are shown
by the results of analyses of samples given in table 3.

Standards of water quality vary considerably according to the intended
— use., The New Jersey Department of Health (1967) has established standards
for maximum concentrations of many constituents in water that are to be used
for potable purposes. The recommended maximum concentrations of certain

specific chemical substances in New Jersey's potable water-supply systems
are listed below:

Constituent Recommended maximum
(milligrams per litre)

Chloride (Cl)eeceesoscosvescecssascassencscacssscssccsseldl

o Fluoride (F).cooc-ooon-ootlocoo.o-.........oooanoooo-. 1.5
Hardness (as CaCOB)...................................150
Iron (Fe)esesesosvroasscoerscoeossscsscscsasssscasscsss Uo3
Manganese (MN)i.esvesssssscecsssenccososssssasscscsssse 0,05
Nitrate (NO,)eeesescsscacscsssccsnssssccsssscssssasssnnsss 30
Sodium (Na).eeeeoococccecccacscscncvosscssvscscocsncscnense D0
Sulfate (SO4)eeessscsssscscsccsssscsoassssascsascscsseldl

— Total dissolved s0lidS.eseececcecsecsocscossacasenssssd00

The N.J. Health Department further states that . . "these chemical substances
should not be present in a water intended for potable purposes in excess of . . .
the listed concentrations, Their presence may constitute grounds for the
rejection of the supply if, in the opinion of the Department such substances,
either singly or in combination, are present in such concentrations as would

. render the water unduly corrosive, unpalatable, hazardous to the consumer,
or aesthetically objectionable." Most of the naturally occurring ground
water in Passaic County is of better quality than the New Jersey potable

- standards except for high concentrations of ironm, hardness, and dissolved

solids in some areas.

Excessive concentrations of irom, 0,3 mg/l or more, cause a reddish-
brown staining on laundry and bathroom fixtures and gives the water an
astringent taste., Corrosion of metallic surfaces such as copper piping also
causes staining; for compounds of copper, it generally leaves a bluish
- stain,
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Soft water and hard water are common terms in describing the quality
of water supplies, Very soft water generally causes corrosion of metallic
surfaces; whereas, hard water uses excessive amounts of soap in household
laundering, also leaves a light scum in wash tubs, and is absorbed into

laundered clothing, The hardness of water classification used in this report
is as follows:

Hardness description Range

(milligrams per litre)
Very SOfteeeeosssescoccscansscsscssssassscscssssosascsncnes 0 - 30 '
Soft.....-.........-.................--.................. 31 - 60 l
Moderately hardiceceesscescvceesoccvccsscoscoansanssnsases 0L = 120
Hard.....................-.......-.......................121 - 180

Very Hard.lccitooctotoclitiQ.‘QOQQ.QtOtccooooOoototnﬁnooﬁMore than 180

The hardness of ground water studied in this investigation from all the
different aquifers in Passaic County ranged from soft to very hard (34 mg/l
to 540 mg/l).

Standards for water quality for industrial uses differ widely. Most
industrial processes require water containing no more than 500 mg/l dissolved
solids, Almost all the ground water used in Passaic County contains less than
500 mg/1l dissolved solids. Water used for cooling may contain more than 500
mg/l dissolved solids, but should have a relatively constant and cool
temperature. Temperatures of ground water are nearly constant throughout
the year and generally range from about 10° to 15°C (Celsius) in most areas
of Passaic County.

The quality of ground water in Passaic County varies considerably from
one aquifer to another and from place to place within the same aquifer.
These variations can be attributed mainly to (1) differences in the composition
of the rocks within the aquifers, (2) the pattern of ground-water movement
from recharge to discharge areas, and (3) the length of time water is in
contact with the rocks and the depth of water circulation in each aquifer
system,

Water from the Precambrian rocks ranges from soft to moderately hard
(34 to 104 mg/l) and is low in dissolved solids (66 to 159 mg/l). (See
table 3). Chloride concentrations in four samples ranged from 2.4 to 11
mg/l. Most of the water is slightly alkaline with an average pH of about {
7.3, The relatively low mineral content of water from the Precambrian rocks
is due mainly to the highly resistant nature of the rocks to weathering.

Only one sample of water was obtained from a well penetrating the
Paleozoic rocks (Well WM=48), The water quality of this sample is quite
similar to that from the Precambrian rocks.

The quality of water from the Quaternary deposits in Passaic County
appears to be very good as indicated by the results of the two analyses
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(Wells Wn-2 and Wn-8) in table 3. The water is only moderatelvy hard (65 and
83 mg/1l) and is low in dissolved solids (122 and 133 mg/l). It ranges from
slightly acidic (pH 6.5) to slightly alkaline (pH 7.6). Although supporting
data are not presently available, it is believed that the quality of water
from the Quaternary deposits is similar to that in the underlying rocks.
Hence, less mineralized and softer water would probably be found in the
stratified drift underlain by the Precambrian rocks than in the stratified
drift underltain by the Brunswick Formation.

The quality of water in the Brunswick Formation differs from that in the
other aquifers in Passaic County. It is generally much more mineralized and
its quality varies considerably more from place to place., Dissolved solids
in 11 samples listed in table 3 range from 129 to 563 mg/l and average 314 mg/l.
However, as much as about 16,000 mg/1l of dissolved solids have been reported
by Cook (1885, p, 116).

In general the water in the Brunswick is less mineralized in the recharge
areas at higher altitudes and more mineralized in discharge areas at low
altitudes, Figure 6 shows the general relation of altitudes of tops and
bottoms of wells to dissolved solids from typical wells in the Brunswick
Formation in Passaic County, Well Wn-3 located near Lionshead Lake in
northern Wayne Township is at an altitude of 340 ft (104 m) above sea level
and has the lowest dissolved solids--129 mg/l. Wells Hw-2, Hw-5, Hw-6, and Hw-7
are located entirely in Hawthorne Borough on the valley flanks of Goffle
Brook, Well Ps=-3 in the City of Passaic is at the lowest altitude, and the
dissolved solids content is over 500 mg/l.

Water from the Brunswick Formation probably becomes more mineralized with
increasing depths below land surface. Increasing mineralization of the water
with increasing depth was reported as early as 1885 by Cook (1885, p. 115-117)
for a test well drilled to a depth of 2,100 ft (640 m) in Paterson, N, J.
During drilling of this well, water samples were collected at about 900 ft
(274 m), 1,700 £t (518 m) and 2,050 ft (625 m) below land surface and contained
about 230 mg/l, 6,000 mg/l and 16,000 mg/l of dissolved solids, respectively.
The water at 1,700 ft (518 m) was mostly "sulfate of lime" while the water
at 2,050 ft (625 m) was "strongly saline' and contained "408.46 grains per
gallon of chloride of sodium" (about 6,900 mg/l of NaCl). This well is
located above the present day tidal area of the Passaic River. The highly
mineralized water found at depth is not related to present-day salt-water
intrusion but, more likely, is characteristic of a residual saline water.
Highly mineralized water probably occurs at similar depths elsewhere in the
eastern part of the county.

Water from the Brunswick Formation is moderately hard to very hard,
The average hardness for 12 of the 13 analyses (one analysis, well Cl-12, is
discussed separately below) in table 3 is 199 mg/l, and the minimum and
maximum values are 89 and 340 mg/l, respectively. As the recommended
maximum hardness of potable water by the New Jersey Department of Health is
150 mg/1, much of the ground water from the Brunswick used for potable
supplies should be treated to reduce its hardness. The hardness is due
mainly to the solution of calcium and magnesium sulfate minerals in the
rocks, Gypsum (calcium sulfate), a highly soluble mineral, has been observed
in cuttings from wells in the Triassic rocks (Herpers and Barksdale, 1951,
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igure 6.--Relation of dissolved solids to the altitudes of wells tapping the Brunswick formation.
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p. 37) and undoubtedly contributes to the hardness of the water,

In some areas, particularly the more industrialized and urbanized parts
of the county, the natural quality of water in the Brunswick Formation has been
contaminated by man's activities. For example, water from a well in Clifton
(Well C1-12) has been contaminated by industrial waste water from nearby
seepage pits. The water contains unusually high concentrations of ironm,

25 mg/l; sulfate, 435 mg/l; and hardness, 540 mg/l. This water is acidic

(pH 5.9). The low pH, together with a high reported carbon dioxide
concentration, make this water excessively corrosive, The exceptionally

high concentration of iron in this water is probably due to corrosion of
pipes. Although this water is suitable for industrial cooling purposes,

it is not suitable for potable supply according to the New Jersey Department
of Health Standards., With continued use of this type of highly corrosive
water, pipes and other plumbing fixtures would eventually have to be repaired
or replaced.

WATER USE

Water use in Passaic County from both surface- and ground-water
supplies averaged about 106 Mgal/d (million gallons per day) [5 m’/s (cubic
metres per second)] in 1965 (N. J. Division of Water Resources, (personal
COmmuUn, , 1969) Of this total, demands for publlc supply accounted for 76
Mgal/d (3 m /s), industrial use, 27 Mgal/d (1 m /s), and irrigation, 3.0
Mgal/d (.13 m3/s), Total per capita use averaged 247 gal/d (gallons per
day) [935 1/d (litres per day)]. Because of insufficient data, ground water
use for all purposes could not be determined for this report. However,
only a very small portion of the County's total requirements is presently
derived from ground-water sources; probably between 5 and 10 percent of the
total demand.

The major purveyors of surface water for use in Passaic County are:
(1) Passaic Valley Water Commission which serves most of the public-supply
requirements for Clifton, Little Falls, Passaic, Patersom, Prospect Park,
and part of West Paterson; (2) Butler Water Bureau which serves Bloomingdale
and Pompton Lakes; (3) Haledon Water Department which serves both Haledon
and North Haledon; (4) Newark-Pequannock water systems which serve most
of Wayne Township. The major purveyors of ground water for public supply
and their monthly and annual pumpage in 1968 are shown in table 1, In 1968,
ground-water withdrawals for public supply averaged 4.39 Mgal/d (.19 m 3/s).
About 80 percent of public supply withdrawals come from wells tapping the
Brunswick Formation in Hawthorne and Wayne Townships in the more developed
southern part of the county,

Seasonal variations in the total use of ground water can also be seen
in table 1, Maximum monthly pumpage for the public supplies averaged about

140 percent greater during July and August 1968 than during February and
March,
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Table 1,--Use of ground water for public supply in Passaic County, N,J.~=1968
(in million gallons per day)

(Data from records of New Jersey Division of Water Resources)

Annual
January February March April May June July August  September October November December Average

Havthorne Water
Dept, 2,70 2.79 2,82 3.18 3,26 3.55 3.62 4,19 3.47 3.10 3,09 3.26 3.27

Wanaque Water
Dept. 62 248 61 .45 .69 W75 .87 .76 .58 .64 .79 .67 .65

Wayne Twp. Water
Dept. .22 .27 .28 .28 .28 W27 W27 24 .23 27 .26 .19 .26

West Milford Twp.
Munic, Util,
Auth,* .04 .04 04 .06 .07 .08 2 .12 .10 .08 .06 .07 .07

Ringwood Boro
(Windbeam / P / e/
Water Co.) .15 .16 as o ase e BULLRY Y 168 R4 Ry 158 15 et

Totals 3.73 3.76 3,70 4,12 L,b67 (22 5.05 5.47 4.53 4,24 4.35 4434 4.39

s/Esti_rmtted from 1967 data

* Additional unknowm quantities of ground water are supplied from about 40 low-producing
wells to small communities throughout West Milford Township by about 27 private water
companies.

Ground water, derived from wells, is utilized to some extent in all
municipalities in the county. However, in the more suburban and rural
areas, almost all water supply is from wells., In these less populated
areas, wells are used for industiral, commercial, residential, and rural
water requirements, In West Milford Township, for example, ground water
is supplied to small communities by about 27 private water companies
pumping from about 40 wells, Most of these wells tap aquifers in rocks
of Precambrian and Paleozoic age and produce small to moderate quantities

of water., Ringwood is supplied by many low yielding wells tapping
Precambrian and Quaternary rocks.,

Trends in ground-water pumpage by the major public-supply companies
from 1951 to 1968 are shown in flgure 7. Ground water pumpage has

increased from 2.1 Mgal/d (,09 m /s) in 1951 to 4.39 Mgal/d (.19 m 3/¢) in
1968,

Ground water pumpage, as well as total water use, is expected to
increase substantially in the next 10 years, Future use will depend
largely on an increasing population and an expanding economy. According
to the N.,J. Division of Water Resources (personal commun.,, 1969) the
total water demand in Passaic County is exgected to increase from 106
Mgal/<c (5 m3/s) in 1965 to 142 Mgal/d (6 m°/s) in 1980. Public supplies
are expected to account for about 70 percent of the total demands.

Suburban areas and relatively undeveloped rural areas will show the largest
increases in population with corresponding increases in water demands., For
example, the population from 1960 to 1969 is estimated to have increased
about 62 percent in Wayne Township, 80 percent in Ringwood, and 63 percent
in West Milford (N.J. Bureau of Research and Statistics, 1970). 1In these

areas ground water will play an important role in supplying the future
water demands of the county.
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SUMMARY AND CONCLUSIONS

Passaic County, located in north central New Jersey is shaped roughly
like an hour glass with the top to the northwest and the bottom to the
southeast, The northwestern two thirds of the county is in the New Jersey
Highlands and is underlain largely by gneiss of Precambrian age and an
outlier of folded sedimentary rocks of Paleozoic age., The Highlands area
is largely developed as a watershed for surface water supply; approximately
one quarter of the land area used for this purpose is municipally owned.

The southeastern one-third of the county is in the Piedmont Lowland
and is underlain by the Brunswick Formation and the Watchung Basalt of
Triassic age. The Brunswick Formation consists of alternmating beds of
reddish-brown sandstone and mudstone. Conglomerate occurs locally along
the northwestern border of the area underlain by the Newark Group and near
the base of the lowest Watchung Basalt. The Brunswick Formation forms

broad lowlands that are interrupted by First and Second Watchung Mountains
and Packanack Mountain which are underlain by Watchung Basalt.

Bedrock in Passaic County is largely concealed beneath unconsolidated
deposits genetically related to the continental ice sheets that overran the
county during the Wisconsin Stage of the Quaternary Period. These deposits
are thin to absent on hills and are thickest in present-day valleys,

Maximum known thickness is about 220 ft (67 m) in the valley of the Pequannock
River near Pompton Lakes,

Ground water occurs in the intergranular openings of unconsolidated

stratified deposits and in joints, fractures, cleavage plans, and faults
in consolidated rocks,

Water bearing openings in the Brunswick Formation occur in discrete
zones controlled by bedding, The movement of water within these zones is
preferentially along strike and hydraulic connection between water-bearing
zones is generally poor. The movement of water in the Precambrian and
Paleozoic rocks is largely transverse to the regional strike along joints
which have been selectively enlarged by weathering.

The Brunswick Formation is the most important aquifer in Passaic County.
It is the major source of ground water for public supply and industrial use
in the county. Reported yields of public supply and industrial wells range
from 50 to 510 gal/min (3 to 32 1/s), and the median yield is 130 gal/min
(8 1/s)., The median yield of all the public supply and industrial
wells, which were drilled to depths of 300 ft (91 m) or greater, is 190
gal/min (12 1/s) and 230 gal/min (15 1/s) for those deep wells which were
8 in (203 mm) or larger in diameter. The deep wells of large diameter
probably represent reasonable tests of the maximum yield available for their
specific locations. The median reported yield of domestic wells is 16 gal/min
(1 1/s)., Most domestic wells are 150 to 250 ft (46 to 76 m) deep; whereas,
most public supply and industrial wells are 200 to 400 ft (61 to 122 m) deep.
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Crystalline rocks of Precambrian age are the major source of ground
water for domestic use in the northwestern two-thirds of Passaic County.
Reported well yields range from 1 to 200 gal/min (.06 to 13 1/s). The
median reported yield of domestic wells is 5 gal/min (.32 1/s) and that
of public-supply wells is 30 gal/min (2 1/s), The highest yields are
obtained from wells located in the larger valleys near streams or large
1akes.

Rocks of Paleozoic age and the Watchung Basalt of Traissic age are

gtilized primarily for domestic water supplies in Passaic County. Reported
jelds of wells tapping the Paleozoic rocks range from less than 1 to 35
gal/min (.06 to 2 1/s) and the median yield is 10 gal/min (.63 1/s).
Reported yields of domestic wells tapping the Watchung Basalt range from

less than 1 to 40 gal/min (.06 to 3 1/s) and the median yield is 12 gal/min
(.75 1/s). However, reported yields of nine industrial and commercial wells
in the basalt range from 50 to 180 gal/min (3 to 11 1/s), and a few wells
in adjacent Essex County have reported yields as high as 400 gal/min (25 1/s).

Unconsolidated stratified deposits of Quaternary age are an important
source of ground water for public supply and industrial use in parts of
passaic County. These deposits are major sources of water in adjacent
Morris County and in western Bergen County. They have not been extensively
explored in Passaic County but are potentially an important source of
ground water for future development. Reported yields of wells tapping the
stratified deposits range from 4 to 920 gal/min (.25 to 58 1/s). The median
reported yield of domestic wells is 16 gal/min (1 1/s) and that of public
supply and industrial wells is 130 gal/min (8 1/s). Depths of wells depend

upon the thickness of the deposits. Reported depths range from 22 to 170
ft (7 to 52 m),

The quality of ground water in Passaic County varies from one aquifer to
another and from place to place within the same aquifer, Water from the
Precambrian rocks is soft to moderately hard (34 to 104 mg/l) and is low in
dissolved solids (66 to 159 mg/l). Water from only one well tapping the
Paleozoic rocks has been analyzed., It is similar in quality to water from
the Precambrian rocks, Water from two wells tapping the Quaternmary deposits

is moderately hard (65 and 83 mg/l) and has dissolved solids contents of
122 and 133 mg/1.

Water from the Brunswick Formation is moderately hard to very hard
(89 to 540 mg/l). The hardness is due mainly to solution of calcium and
magnesium sulfate minerals (such as gypsum) in the rocks., The dissolved-
solids content ranges from 129 to 563 mg/l. More highly mineralized water
occurs at depth in the Brunswick Formation, This {s indicated by an analysis
of water which contained 16,000 mg/l dissolved solids at a depth of 2,050
ft (625 m) in a well in Paterson. In general, water in the Brumswick is less
mineralized in recharge areas at higher altitudes and more mineralized in
discharge areas at lower altitudes,
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Water use from both surface and ground-water supplies in Passaic County

averaged about 106 Mgal/d (5 1/s) in 1965. Ground water probably accounts
for 5 to 10 percent of this total. Ground-water pumpage by the major public~-
supply companies in the county has increased from 2.1 Mgal/d (.09 1/s) in
1951 to 4,39 Mgal/d (.19 1/s) in 1968. About 80 percent of the 4,39 Mgal/d

(.19 1/s) was from wells tapping the Brunswick Formation in the southern part
of the county,
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MORRIS COONT

SEDIMENTARY ROCKS

Brunswick Formation

Reddish - brown mudstone and silistone and locally sand-
stone and conglomerale. Industrjai and municipal weil
yields range up to St0 gal/min (32 14)

Shunnemunk Conglomerate

Purple to maroon massively bedded conglomesate with
some beds of red sondstone ond shale. Yields smoil
uantities of woter to domestic wells - usuolly less than
gat/min (0.9 1/s).

Belivale Sandstone of Darton {1894 ] and Cornwall Shaie

The Belivate 1s.0 hard, gray, thich- bedded to flagqy
sandstone overlying the dark slaty Corrwoll shall,
Both units yield smail quantities of water 1o wells.

Kanouse Sandsione

Consists of a lower while, thick bedded quartzose ~

congiomerate which is usﬂally frioble but locally
cemented overloin by o greenish, hard thin bedded

Lower ote may yield
supplies of water to wells - up to 5quai/mm {31A)-

where it is frioble,

Decher Limestone

A dark groy shaly, impure limestone, too thin to be
hydrologicaily important.

Longwood Shale and Green Pond Conglomerate

The Longwood consists of about 200 ft (61 m) of red shale
overtying the Green Pond Conglomerate and interbedded
sandstone. Locally the iower beds of the Green Pond ore
friable ond therefore moy be hydrologically smportont, In
general however, both units yield only smail supphes of

waler fo wells-less than 35 gat/min (21/s)

Unnomed black shate
Hydrologically umimportan

Geology odapted tiom Doiton ond olhers, ISOH, hote,
1953, Jonnaon, 1950, Kummel and We ier 190, and Smitn, 196%

TRIASSIC

DEVONIAN

SILURIAN

ORDOVICIAN

[=)
Zz
Kittatinny Limestone and Hordyston Quarfzite ;g
The Kittatinny is massively bedded silicious hmestone { 4>
overiying the Hardystone which is composed of gumnn‘es gé
locally friable and therefore may yield moderate supplies Z0
of water to wells g

IGNECUS ANU METAMORPHIC ROCKS

watchung Basuit

TRIASSIC

Three sneets of busalt made up of successive flows during |
Trassic tume Vesiculac zones at the base and top of the |
flows locally nmld small to moderate wt)pnes of water loJ

y less than 40 gat/min { 3 1/s)

¥

Frankhn Limestone

wells - general

\

Granite ond gramitic gneess
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Quartz teidspar biotiie gneiss @
a

Pyroxene quariz teldspor gneiss

S hdd
Hypersinene ~ qudriz andesine gne(ss

All the Precambnan rocks generolly yeiid only small
supplies of waler to welis - fess than 40 gat/min {3 i/3)
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X000

MORRIS COUNTY

EXPLANATION
50

Line of equal thickness of the Quaternary deposits;
includes total thickness of all unconsolidated deposits
above the bedrock surface

Trterval 25 11 {8 m) 1o 100 11 {30 m); not delinected where
thicknesses are ‘thon I00 ft {30m). Lines bosed
on obout S5O0 drilter's togs of wells thot wers iorgely
locoted by ossigned locations of the N. J. Bureou of
Geology. Most locations were not fisid chacked.

X260
Reported total thickness, in feet, of Quaternary deposits.

o
Well
Produces from intervals of sand and gravel that ore:

A. less than (O {3m)
B. 1010 306 %h’m)
C. greater than 301t 19m}

o
Well

Produces from bedrock. Oritles's g indicates intervals
of sand and gravel overlying bedrock that are:

A. less thae 10t (3m

B. 10130t (3t09m

C. grealer than 301t B

O

Well penetroting bedrock

Oritler's Io? indicates till (), or tominated silis
and clays (L}, or intervals possibly contawning
sond and gravet {S) averlying badrock.
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OSRIRF 10/12/87
Page [ of 5

PRELIMINARY ASSESSMENT
OFF SITE RECONNAISSANCE
INFORMATION REPORTING FORM

Date: MA"*( 9/ /9 gﬁ

Site Name:  SSELNO PIETEL Caret= TDD:

O2-8Fc -Gy~

Site Address: SO | (TUE Fareg [Roab
Street, Box, etc.

Cedatl- Greev=.
Town
=SSN
County
N JTEE8e/
State f

NUS Personnel:

Name Discipline
(2 Socimsid MET=oROLoCr ST
N AR e ZAzl ol By, GIiinIEST

Weather Conditions (clear, cloudy, rain, snow, etc.):

Estimated wind direction and wind speed: C,eyéw-

Estimated temperature: &GS 70

Signature: ?%,;@W : Date: é’//‘?’/@?
ountersigned: ate: 5
c gned 7 W D [ /(4 / 7
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OSRIRF 10/12/87
Page 2 0f 5§

PRELIMINARY ASSESSMENT

INFORMATION REPORTING FORM

Date: S‘/‘?/Sj

Site Name: gEmmm C@{Z,P TDD: ©7>2 “Tror-c—

Site Sketch:

Indicate relative landmark locations (streets, buildings, streams, etc.)
Provide locations from which photos are taken.

L

0 L
e g
 LiE BALLS Poab

ignature: PWW Date: ; 5’/7/%

Counter51gned

e — e




OSRIRF 10/12/87

Page 3 0f 5
+ PRELIMINARY ASSESSMENT
INFORMATION REPORTING FORM
Date: 5'/ Q/Qf/
4
Site Name: gémw;n’g/a Coep ™DOD: O2 ~Sfo¥-CS

Notes (Periodically indicate time of entries in military time):

/(Y25 WQ}M
”S:/?ZZM/VLO}M
WW/MW Covewd
— %WQJMA%
(430 }%zﬁMé/ﬁ3$z33"ﬁuam) Vs e
"fmc{LMMW M,&é@f_
MM % M
MMMM

143§'~Cﬂa4%pu¢&mﬂ S Conncto aboid

Signature: M &; Date: q’/‘f/ﬁ‘?
Counter51gnature W‘?{/ Date: V{//{/f,7
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£ 6l apath g 2

Page 4 of 5
PRELIMI!_\IARY ASSESSMENT
INFORMATION REPORTING FORM
Date: 31/9/9‘3/
[4 L
Site Name: SE&E/2vVEHETER TDD: ©2-Foexd- &S

Notes (Cont'd):
(YRR Pt oy Dechrman N
Lo g 2ol o Xl

\

Attach additional sheets if necessary. Provide site name, TDD number, signature,
and countersignature on each.

Signature: ?MP W‘*" Date: g’/?’/??
Countersignature: /W Date: 7///1/57




OSRIRF 08/22/86

Page 5of 5
PRELIMINARY ASSESSMENT
INFORMATION REPORTING FORM

Date: S’/Q/%?
Site Name: SERveMNETER (CoRP TDD: Mmoo —570¥-6S
Photolog:
Frame/Photo
Number Date Time Photographer Description

/5»3’7/ (P-2 5'/‘?/457 (Y30 3 Socins<t  loothire pocTbiaasd

)10t S[PT 1931 oo Secinse Leotieg Gait o

/ W _peth
/SVS’( pap ;’/«;/E? /‘/3? R Soc gy W
oo

Attach additional sheets if necessary. Provide site name, TDD number, signature,
and countersignature on each.

Signature: ?WW Date: ?/9/?7
Countersignature: WW/ Date: 5//%/5;?

74



REFERENCE NO. 5




Federal Register / Vol. 49, No. 16 / Tuesdav, January 24, 1984 / Notices 2943

Date:
Company
By:
Pate:
Contractor
By:

Date:
[FR Doc. 84-1452 Filed 1-23-84; 8:45 am)

BILLING CODE ¢500-50-MIA% -

(OW-FRL-2460-3]

Brunswick Shale and Sandstone
Aquifer of the Ridgewood Area, New
Jergey; Final Determination

AGENCY: U.S. Environmental Protection
Agency.
ACTION: Notice.

SUMMARY: Pursuant to Section 1424(e) of
the Safe Drinking Water Act, the
Administratar of the U.S. Environmental
Protection Agency {(EPA). has

determined that the Brunswick Shale
and Sandstone Aquifer, underlying the
Ridgewood Area, is the sole or principal
saurce of drinking water {or Ridgewoad,
Midland Park, Glen Rock, and Wyckoff. +
New Jersey. and that the aquifer, it ?.,
contaminatd, would create a significant
hazard to pablic health. As a resuit of
this action, Federal financially assisted
projects coustructed in the Ridgewood
Area and its stream{low source zane
(upstream portions of Ho Ho Kus Brook
and Saddle River Run drainage basins)
will be subject to EPA review to ensuse
that these projects are designed and
constructed so that they do not create a
significant hazard to public health.

ADORESSES: The data on which these
findings are based are available to the
public and may be inspected during
normal business hours at the U.S.
Enviconmental Protection Agency.
Water Supply Branch. 26 Federal Plaza,
New York, New York 10278.

FOR FURTHER INFORMATION CONTACT:
Damina [. Duda. Water Supply Branch.
26 Federal Plaza, New York, New York
10278 (212) 264-1800.

SUPPLEMENTARY INFORMATION: Naotice is
hereby given that pursuant to Section
1424(e) of the Safe Drinking Water Act
{42 U.S.C., 300f, 300h~3(e), Pub. L. 93~
523), the Administrator of the U.S.
Environmental Protection Agency (EPA]
has determined that the Brunswick
Shale and Sandstone aquifer of the
Ridgewood Area is the sole or principal
source of drinking water for Ridgewood,
Midland Park, Glen Rock, and Wyckoff,
New Jersey. Pursuant to Section 1424(e).
Federal financiaily assisted projects
constructes in the Ridgewood Area and
its streamflow source zone {(upstream
portions of Ho Ho Kus Brock. and
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Saddle River Run drainage basins} will
be subject to EPA review.

1. Background
Section 1424(e) of the Safe Dnnkmg

" Water Act state:

{e}) If the Administrator delermmu.-p hu
own initiative or upon petition, that F'“
has an aquifer which is the sole or psmcipal
drinking water. source for the srea and which,
if contaiminated. would create u significant
hazard to public health, he shall publish
notice of that determination in the Federal
Registec. Aflter the publication of any such
notice, no commitment for Federal financial
assistance (through a grant, contract, loan
guarantee, or otherwise) may be entered into
for sny project which the Administrator
determines may contaminate such aquifer
through a recharge zone so as to create a
significant hazard to public health, but a
commitment for Federal financial assistance
may, if authorized under another provision of
{aw, be entered into to plan or design the
project to assure that it will not so
contaminate the aquifee.

On [uly 4. 1979, the Committee to keep
Our Water Pure petitioned EPA to
designate the Brunswick Shale and
Sandstone Aquifer of the Ridgewood
Area as sole source aquifer. Oa January
15. 1980, EPA published a notice in the
Federal Register announcing a public
comment period and setting a Hublic
hearing date. A public hearing was
conducted on February 28, 198), and the
public was allowed to submit comments
on the petition until March 28, 1530

11. Basis for Determination

Among the factors to be considered
oy the Administrator in coanection with
the designation of an under Sestion
1424(e) are: (1) Whether the aquifer is
the area’s sole or principal source of
drinking water, and {2) whether
contamination of the aguifer would
~reate a significant hazard ta public
health. ‘

On the basis of information uvailable
to this Agency. the Administra:or has
made the following findings, which are
the basis for the determination noted
above:

1. The Brunswick Shale and
Candstone Aquifer of the Ridgewood
Area is the “sole source” of drinking
water for the approximately 68,820
residents of Ridgewood. Midland Park,
Glen Rock. and Wyeke!f, New Jersey.

2. There s no existing aiternative
f‘rmkmg water source or combination of
sources which provides fifty percent or
more of the drinking water to the
Jdesignated area.

3. The Brunswick formatioa is a soft
red shale interbedded with coarse
grained sandstone. The aquiferis -+
overlain by permeable unconselidated
glacial and recent deposits. As a result

of permeable soil characteristics, the
Brunswick Shale and Sandstone Aquifer
of the Ridgewood Area is highly
susceptible to contamination through its
recharge zone from a number of sources.
including but not limited to. chemical
spills, leachate from landfills,
stormwater runoff. highway deicers,
faulty septic systems, wastewater
treatment systems, and waste disposal
lagoons. The aquifer is also susceptible
to contamination to a lesser degree from
the same sources, through its streamflow
source zone. Since ground water
contamination can be difficult ar
impossible to reverse and since the
aquifer in this area is solely relied upon
for drinking water purposes by the
population of the Ridgewood Area.
contamination of the aquifer could pose
a significant hazard to public health.

111, Description of the Brunswick Shale
and Sandstone Aquifer of the
Ridgewood Area, Its Recharge Zone and
Its Streamflow Source Zone

The Brunswick Shale and Sandstone
Aquifer is a soft red shale interbedded
with coarse grained sandstone. The
formation, located in northern New
Jersey. is fairly large, extending south
into Pennsyivania and north into New
York. lgneous intrusions which form the
Watchung Mountains and the Palisades.
also form the western and eastern
boundaries of the Burnswick formation.
respectively. The area in which Federal
financially assisted prajects will be
subject to review is the portion of the
Brunswick Shale and Sandstone Aquifer
in the Ridgewood Acrea, its streamflow
source zone, and its recharge zone.

For the purposes of this designation,
the Brunswick Shale and Sandstone
Aquifer of the Ridgewood Area is
considered to include the entire
municipalities of Ridgewood. Midland
Park, Glen Rock. and Wyckoff, New
jersey. It's recharge zone is considered
to be one and the same with this area.
The streamflow source zone is that
portion of the drainage basins of Ho Ho
Kus Brook and Saddle River Run located
upstream of the Ridgewood area. This
includes all or a portion of the following
New Jersey municipalities: Waldwick.
Allendale, Ramsey, Mahwah. Franklin
Lakes, Ho Ho Kus, Saddle River, Upper
Saddle River, Waodchiff Lake, Hiliside,

Vashington. Montvale, as well as
Ramapo Township, New York.

1V. Information Utilized in
Determination

The information utilize in this
determination includes the petition,
written and verbal comments submitted
by the public, and various technical
publications. The ebove data is

availebie to the public and meybe  *
inspected during normal busiress hours
at the U.S. Environmental Protaction
Agency, Region I, Water Supziy "t
Branch. 28 Federal Plaza, New York.
New York 10278. W

V. Project Review o

EPA Region 1l is working with the !
Federal agencies that may in e future °
provide financial assistance to pro;ecu
in the area of concemn. Interagency
procedures have been develooed
through which EPA will be coafied of =
pmposed commitments by Feceral -
agencies for projects which could '~
contaminate the Brunswick c"alc and
Sandstone Aquifer, upon which ."7
Ridgewood Area is dependesnt § .ot xu
sole source water supply. EPA will =
evaluate such projects and. waere ~
necessary. conduct aa in-depth review, /:
including soliciting public cocznents -/
where appropriate. Should the 3
Administrator determine that a project °
may contaminate the aquifer through its
recharge zone so as to creale a
significant hazard to public kealth.no -~
commitment for Federal financial
assistance may be entered into. =
However, a commitment for Federals *
financial assistance may. if azthorized
under another provision of law, be
entered into to plan or desiga the project -
to assure that it will not so ccatammate
the aquifer.

Although the project review process
cannot be delegated. the U.S.
Environmental Protection Agaacy will
rely to the maximum extent possible on
any existing or future State and local
control mechanisms in protec:ing the
ground water quality of the Brunswick
Shale and Sandstone Aquifer on which
the Ridgewood Area is dependent for its
sole source water supply. Incuded in
the review of any Federal financially
assisted project will be coarcination
with the State and local agencies. Their
comments wiil be given full
consideration and the Federzi review
process wiil attempt to comp.ement and
support State and local grouzd water
protection mechanisms.

“, \.Ju:w‘“ .2

- plil,

VI. Summary and Discussion of Public
Comments

Most comments were genesally in
favar of designation. Two lezal
governments submitted reso.utions in
support of designation. Only wo
commentars expressed any rzservations
regarding the designation.

One commenter expressec soncern
that the proposed designation would
provide protection which is caplicative
of State and local controls and may tead
to unnecessary bureaucratic delays of
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TABLE 2
PERMEABILITY OF GEOLOGIC MATERIALS*

Approximate Range of Assigned
Type of Matarial Bydraulic Conductivity Value

Clay, compact till, shale; unfractured <10~/ cu/sec 0
metamorphic and igneous rocks

Silt, loess, silty clays, silty 1073 < 10~7 ca/sec 1
loams, clay loams; less permeable

lissstone, dolomites, and sandstone;

moderately permeable till

Pioe sand and eilty sand; sandy 103 - 103 cau/sec 2
loams; loamy sands; moderately

pemmeabls limestone, dolomites, and

sandstons (no karst); moderately

; fractured ignesous and msetamorphic

rocks, some coarse till

E GCrawval, sand; highly fractured 103 ca/sec 3
igneocus and setamorphic rocks;

permsable basalt and lavas;

karst limestons and dolomite

- *Derived from:

Davis, S. N., Porosity and Permeability of Natural Materials in Flow-Through
Porous Medis, R.J.M. DeWest ed., Academic Prass, Nev York, 1

Preeze, R.A. and J.A. Cherry, Groundvater, Prentice-Hall, Inc., New York, 1979
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TABLE 12

- - -

INCOMPATIBLE MATERIALS

In the lists below, the mixing of a Group A materisl with a Group B material may have the potential consequence as noted.

Group 1-A

Acetylene sludge

Akajine caustic liquids

Alkaline cleaner

Alkaline corrosive liquids

Alkaline corrosive battery flutd

Caustic wvastevater

Lime sludge and other
corresive alkalies

Lime wastewater

Lime and water

Spent caustic

Group 1-8

Acid sludge
Acid and water
Battery acid
Chemical cleaners
Electrolyte acid
Etching acid liquid
or solvent
Pickling liquor and other
corrosive acids
Spent acid
Spent mixed acid
Spent sulfuric acid

Potential consequences: Heat generation; violent reaction.

Group 2-A

Alumsinus

Berylium

Calcium

Lithiue

Potassium

Sodium

Zinc powder

Other resctive metals and
wmetal hydrides

Group 2-8

Any waste in Group l-A or 1-B

Potential consequences: Fire or explosion; generation of flasmable

hydrogen gas.

Group 3-A

Alcohols
Water

Group 3-8

Any concentrated waste in
Groups 1-A or 1-B
Calcium
Lithium
Metal hydrides
Potassium
$0;C1,, SoCly, PCl;,
CHj, 5iC13
Other watecr-reactive vaste

Group 4-A
Alcohols
Aldehydes

Halogenated hydrocarbons
Nitrated hydrocarbons
Unsaturated hydrocarbone
Other reactive organic
compounds and solvents

Group 4-8B

Concentrated Group l-A
or 1-8 wastes
Group 2-A wastes

Potenttial consequences: Fire, explosion, or violent reaction.

Group 5-A

Spent cyanide and sulfide
solutions

Group 5-B

Group 1-B wastes

Potential consequences: Generation of toxic hydrogen cysnide or

hydrogen sulfide gas.

Group 6-A

Chlorates

Chlorine

Chlorites

Chromic acid
Hyphochlorites
Nitrates

Nitric acid, fuming
Perchloratea
Permanganates
Peroxides

Other strong oxidizers

Group 6-8

Acetic acid and other
organic acids
Concentrated mineral actides

-Group 21-A wastes

Group 4-A wastes
Ocher flaamable and
combustible wastes

Potentisl consequences: Fire, explosion, or violent reaction.

Potential consequences: Fire, explosion, or heat generation;
generation of flammable or toxic gases.

Source: Hazardous Waste Management Law, Regulations, and Guidelines for the Handling of Hazardous Waste.

California, February 1975.

California Department of Health, Sacramento,
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DESCRIPTION OF WATER WITHDRAWAL POINTS

The Water Withdrawal Points listing contains the following

fields:

the pump capacity in gallons per minute

CAPACITY:

COUNTY: county the withdrawal point is in
DEPTH: depth of the well or pond
DISTANCE:

distance in miles from center of circle

GEOl1: the ground or surface water source

GEO2: a secondary source of the water

LAT: latitude of the withdrawal point

LLACC: accuracy of the latitude and longitude estimates
LOCID: the local identification of the withdrawal point,

or a continuation of the
LON: longitude of the withdrawal
MUN:

NAME:

NUMBER: Water Allocation permit,
Registration number

SOURCEID:

the water withdrawal

SOURCEID field for surface water
point

the municipality the withdrawal point is in
name of the permit, certificate, or registration holder

Agricultural Certification, or

the well permit number or other identifier for

The listing that you have requested includes most wells and

surface intakes that are in the Water Allocation Permits,

representative sources from most
Certificates.

and
of the Agricultural

Recognizing the fact that the list will contain

errors and omissions, it is advisable to use this resource as a

gquide and to verify all data.

We try to maintain an accurate
database; however, we can not yet guarantee reliability.

If you

spot any errors we would be very grateful to hear about them.
Please call or write to us in reference to. the "Radius Program"

Division of Water Resources
Bureau of Water Allocation

Cat:
NJDEP
CN-029
Trenton, NJ 08625
(609) 292-2957
Thank you.

Please see the attached sheets for definitions of the codes used
in the Water Withdrawal Points listing.
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CODES USED IN THE WATER WITHDRAWAL POINTS LISTING

This packet contains information on the database codes that the
Bureau of Water Allocation uses in the Water Withdrawal Points

Listing.

COUNTY:

GEO:

4/87
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Atlantic 15
Bergen 17
Burlington 19
Camden 21
Cape May 23
Cumberland 25
Essex 27

Gloucester
Hudson
Hunterdon
Mercer
Middlesex
Monmouth
Morris

RECENT

Surficial Deposits

PLEISTOCENE

Glacial Undifferentiated
Stratified Drift
Terminal Moraine
Bridgeton
Cape May
Holly Beach Mbr.
Estuarine Sand
Pennsauken

TERTIARY

Beacon Hill
Cohansey
Cohansey & Kirkwood
Kirkwood

Upper

Rio Grande

Lower

Piney Point Mbr.
Shark River Marl
Manasquan Marl
Vincentown Sand
Hornerstown Marl

CRETACEQUS

Red Bank

Navesink

Mount Laurel

Wenonah

Mount Laurel & Wenonah
Marshalltown
Englishtown

Woodbury
Merchantville

Magothy

GRS

GQGU
GQSD

GOBS
GQCM
GQCHB
GQES
GQPS

GTBH
GTCH
GTCK
GTKW
GTKWU
GTKRG
GTKWL
GTKPP
GTSR
GTMQ

GTHT

GKRB
GKNS
GKML
GKWE
GKMW
GKMT
GKET
GKWB

GKM

Ocean
Passaic
Salem
Somerset
Sussex
Union
warren
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0l1d Bridge
Raritan

Sayreville Sand

Farrington
Raritan/Magothy
Potomac

TRIASSIC

Brunswick Formation
Lockatong Formation
Stockton Formation
Basalt

Diabase
Conglomerate

DEVONIAN

Undifferentiated

SILURIAN

Bossardville Limestone
Decker Formation
Longwood Shale

Poxono Island Fm
Greenpond Conglomerate
High Falls

Shawangunk Fm

ORDOVICIAN

Martinsburg Fm

Jacksonburg Fm

Kittatinny Group
Outleaunee Fm

Harmonyvale Mbr

Beaver Run Mbr
Epler
Rickenbach

CAMBRO ORDOVICIAN

Kittatinny Fm

CAMBRIAN

Hardyston Quartzite
Allentown Fm
Upper Mbr
Limeport Mbr
Leithsville Fm
wWalkill Mbr
Hamburg Mbr
Califon Mbr

PRECAMERIAN

Granite
Gneiss
Undifferentiated

GKROB
GKR
GKRSS
GKRF
GKMR
GKP

GTRB
GTRL
GTRS
GTRBS
GTRDB
GTRCG

GD

GSBD
GSDK
GSLS
GSPI
GSGP
GSHF
GSSG

GOMB
GOJB
GOK
GOKO
GOKOH
GOKOB
GOKE
GOKR

GCOK

GCH
GCKA
GCKU
GCKLP
GCKL
GCKLW
GCKLH
GCKLC

GPCGR
GPCGN
GPC
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Franklin Lms

DELAWARE RIVER BASIN

Unknown or Non-Specific
Alloways Creek
Alexsocken Creek
Assiscunk Creek
Assunpink Creek
Big Timber Creek
Blacks Creek
Cooper's Creek
Crafts Creek
Crosswicks Creek
Delaware River
Flat Brook
Hakihokake Creek
Harihokake Creek
Jacob's Creek
Lockatong Creek
Lopatcong Creek
Mantua Creek
Musconetcong River
Nichisakawick Creek
0ld Man's Creek
Paulins Kill
Pennsauken Creek
Pequest River
Pohatcong Creek
Raccoon Creek.
Rancocas Creek
Salem River
Wickecheoke Creek

RARITAN RIVER BASIN

Unknown or Non-Specific
Lawrence Brook

Lower Raritan

Millstone River

North Branch Raritan
South Branch Raritan
South River

PASSAIC RIVER BASIN

Unknown or Non-Specific
Canoe Brook

Lower Mid-Passaic River
Lower Passaic

Passaic River

Peckman River
Pequannock River
Pompton River

Ramapo River

Rockaway River

Saddle River

GPCFL

SD

SDALL
SDALE
SDASC
SDASP
SDBIG
SDBLA
SDCOO
SDCRA
SDCRO
SDDEL
SDFLA
SDHAK
SDHAR
SDJAC
SDLOC
SDLOP
SDMNT
SDMUS
SDNIC
SDOLD
SDPAU
SDPEN
SDPST
SDPOH
SDRAC
SDRAN
SDSAL
SDWIC

SR

SRLAW
SRLOW
SRMIL
SRNBR
SRSBR
SRSRV

SP

SPCAN
SPLMP
SPLOW
SPPAS
SPPEC
SPPNK
SPPOM
SPRAM
SPROC
SPSAD



LLACC:
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Upper Mid-Passaic River
Upper Passaic River
Wanagque River

Whippany River

ATLANTIC COASTAL BASIN
Unknown or Non-Specific
Atlantic County Coastal
Cape May County Coastal
Cedar Creek
Great Egg Harbor River
Manasquan River
Metedeconk River
Monmouth County Coastal
Mullica River
Navesink River
Ocean County Coastal
Raritan Bay
Shark River
Shrewsbury River
Toms River
Tuckahoe River

HUDSON RIVER BASIN
Unknown or Non-Specific
Hudson River
Papakating Creek
Pochuck Creek
Wallkill River

HACKENSACK RIVER BASIN
Unknown or Non-Specific
Hackensack River

RAHWAY RIVER BASIN
Unknown or Non-Specific
Rahway River

ELIZABETH RIVER BASIN
Unknown or Non-Specific
Elizabeth River

DELAWARE BAY BASIN
Unknown or Non-Specific
Cohansey River
Maurice River
Stow Creek

- accurate to +- 1 second

- accurate to +- 1 minute
- accuracy unknown

=B RUNG)
1

- accurate to +- 5 seconds
accurate to +- 10 seconds

SPUMP
SPUPP
SPWAN
SPWHI

SC

SCATL
SCCAP
SCCED
SCGRE
SCMSQ
SCMET
SCMON
SCMUL
SCNAV
SCOCE
SCRAR
SCSHA
SCSHR
SCTOM
SCTUC

SH

SHHUD
SHPAP
SHPOC
SHWAL

SK
SKHAC

SY
SYRAH

SE
SEELI

SB

SBCOH
SBMAU
SBSTO
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0l
03
05
07
09
11
13
15
17
19
21
23

ATLANTIC COUNTY (01)
Absecon City
Brigantine City
Buena Vista Twp
Egg Harbor City
Estell Manor City
Galloway Twp
Hammonton Town
Longport Boro
Mullica Twp
Pleasantville City
Somers Point City
Weymouth Twp

BERGEN COUNTY (03)
Allendale Boro
Bergenfield Boro
Carlstadt Boro
Closter Boro
Demarest Boro

East Rutherford Boro
Elmwood Park Boro
Englewood City

Fair Lawn Boro

Fort Lee Boro
Garfield Boro
Hackensack City
Hasbrouck Heights Boro
Hillsdale Boro
Leonia Boro

Lodi Boro

Mahwah Twp

Midland Park Boro
Moonachie Boro

North Arlington Boro
Norwood Boro

0ld Tappan Boro
Palisades Park Boro
Park Ridge Boro
Ridgefield Boro
Ridgewood Village
River Vale Twp
Rockleigh Boro
Saddle Brook Twp
South Hackensack Twp
Tenafly Boro

Upper Saddle River Boro
Wallington Boro
Westwood Boro
Woodcliff Lake Boro

BURLINGTON COUNTY (05)

- Bass River Twp

Bordentown City

Atlantic City
Buena Boro
Corbin City.
Egg Harbor Twp
Folsom Boro
Hamilton Twp
Linwoed City
Margate City
Northfield City
Port Republic City
Ventnor City

Alpine Boro

Bogota Boro
Cliffside Park Boro
Cresskill Boro
Dumont Boro
Edgewater Boro
Emerson Boro
Englewood Cliffs Boro
Fairview Boro
Franklin Lakes Boro
Glen Rock Boro
Harrington Park Boro
Haworth Boro
Hohokus Boro

Little Ferry Boro
Lyndhurst Twp
Maywood Boro
Montvale Boro

New Milford Boro
Northvale Boro
Oakland Boro
Oradell Boro
Paramus Boro

Ramsey Boro
Ridgefield Park Village
River Edge Boro
Rochelle Park Twp
Rutherford Boro
Saddle River Boro
Teaneck Twp
Teterboro Boro
waldwick Boro
Washington Twp
Wood-Ridge Boro
Wyckoff Twp

- Beverly City

Bordentown Twp
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Burlington City
Chesterfield Twp
Delanco Twp
Eastampton Twp
Evesham Twp
Florence Twp
Lumberton Twp
Maple Shade Twp
Medford Twp
Mount Holly Twp
New Hanover Twp
Palmyra Boro
Pemberton Twp
Riverton Boro
Southampton Twp
Tabernacle Twp
Westampton Twp
Woodland Twp

CAMDEN COUNTY (07)
Audubon Boro
Barrington Boro
Berlin Boro
Brooklawn Boro
Cherry Hill Twp
Clementon Boro
Gibbsboro Boro
Gloucester Twp
Haddon Twp
Hi-Nella Boro
Lawnside Boro
Magnolia Boro
Mount Ephraim Boro
Pennsauken Twp
Pine Valley Boro
Somerdale Boro
Tavistock Boro
Waterford Twp
Woodlynne Boro

CAPE MAY COUNTY (09)
Avalon Boro

Cape May Point Boro
Lower Twp

North Wildwood City
Sea Isle City

Upper Twp

West Wildwood Boro
wildwood Crest Boro

CUMBERLAND COUNTY (11)
Bridgeton City
Deerfield Twp
Fairfield Twp

Burlington Twp
Cinnaminson Twp
Delran Twp
Edgewater Park Twp
Fieldsboro Boro
Hainesport Twp
Mansfield Twp
Medford Lakes Boro
Moorestown Twp
Mount Laurel Twp
North Hanover Twp
Pemberton Boro
Riverside Twp
Shamong Twp
Springfield Twp
Washington Twp
Willingboro Twp
Wrightstown

Audubon Park Boro
Bellmawr Boro
Berlin Twp

Camden City
Chesilhurst Boro
Collingswood Boro
Gloucester City
Haddon Heights Boro
Haddonfield Boro
Laurel Springs Boro
Lindenwold Boro
Merchantville Boro
Oaklyn Boro

Pine Hill Boro
Runnemede Boro
Stratford Boro
Voorhees Twp
Winslow Twp

Cape May City
Dennis Twp

Middle Twp

Ocean City

Stone Harbor Boro
West Cape May Boro
Wildwood City
Woodbine Boro

Commercial Twp
Downe Twp
Greenwich Twp



07
09
11
13

01
03

07
09
11

15
17

21
01
03
05

09
11

15
17
19

23

01

05
07
09

11
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Hopewell Twp
Maurice River Twp
Shiloh Boro

Upper Deerfield Twp

ESSEX COUNTY (13)
Belleville Town
Caldwell Boro

East Orange City
Fairfield Boro
Irvington Town
Maplewood Twp
Montclair Town
North Caldwell Boro
Orange City

South Orange Village
West Caldwell Boro

GLOUCESTER COUNTY (15)
Clayton Boro

East Greenwich Twp
Franklin Twp
Greenwich Twp

Logan Twp

Monroe Twp

Newfield Boro

Pitman Boro
Swedesboro Boro

- Wenonah Boro
- Westville Boro
- Woodbury Heights Boro

HUDSON COUNTY (17)
Bayonne City
Guttenberg Town
Hoboken City
Kearny Town
Secaucus Twp
Weehawken Twp

HUNTERDON COUNTY (19)
Alexandria Twp
Bloomsbury Boro
Clinton Town
Delaware Twp
Flemington Boro
Frenchtown Boro
Hampton Boro
Holland Twp
Lambertville City
Lebanon Twp
Raritan Twp
Stockton Boro
Union Twp

08
10
12
14

02
04

08
10
12
14
16

20
22

Lawrence Twp

Millville City
Stow Creek Twp
Vineland City

Bloomfield Town
Cedar Grove Twp
Essex Fells Boro
Glen Ridge Boro
Livingston Twp
Millburn Twp
Newark City
Nutley Town
Roseland Boro
Verona Boro

West Orange Town

Deptford Twp

Elk Twp

Glassboro Boro
Harrison Twp
Mantua Twp
National Park Boro
Paulsboro Boro
South Harrison Twp
washington Twp
West Deptford Twp
Woodbury City
Woolwich Twp

East Newark Boro
Harrison Town
Jersey City

North Bergen Twp
Union City

West New York Town

Bethlehem Twp
Califon Boro
Clinton Twp

East Amwell Twp
Franklin Twp
Glen Gardner Boro
High Bridge Boro
Kingwood Twp
Lebanon Boro
Milford Boro
Readington Twp
Tewksbury Twp
West Amwell Twp
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01 -

03

07
09
11
13

MERCER COUNTY (21)
East Windsor Twp

- Hamilton Twp
05 -

Hopewell Boro
Lawrence Twp

- Princeton Boro

Trenton City

- West Windsor Twp

MIDDLESEX COUNTY (23)

- Carteret Boro

Dunellen Boro
Edison Twp
Highland Park Boro
Metuchen Boro
Milltown Boro

New Brunswick City
0ld Bridge Twp
Piscataway Twp
Sayreville Boro
South Brunswick Twp
South River Boro
Woodbridge Twp

MONMOUTH COUNTY (25)
Aberdeen Twp
Allentown Boro
Atlantic Highlands Boro
Belmar Boro

Brielle Boro

Deal Boro
Englishtown Boro
Farmingdale Boro
Freehold Twp
Highland Boro
Howell Twp
Keansburg Boro
Little Silver Boro
Long Branch City
Manasquan Boro
Matawan Boro
Millstone Twp
Neptune City Boro
Ocean Twp

Red Bank Boro
Rumson Boro

Sea Girt Boro
Shrewsbury Twp
Spring Lake Boro
Tinton Falls Boro
Upper Freehold Twp
West Long Branch Twp

02

06
08
10
12

Ewing Twp
Hightstown Boro
Hopewell Twp -~
Pennington Boro
Princeton Twp
wWashington Twp

Cranbury Twp

East Brunswick Twp
Helmetta Boro
Jamesburg Boro
Middlesex Boro
Monroe Twp

North Brunswick Twp
Perth amboy City
Plainsboro Twp
South Amboy City
South Plainfield Boro
Spotswood Boro

Allenhurst Boro
Asbury Park City
Avon-By-The-Sea Boro
Bradley Beach Boro
Colts Neck Twp
Eatontown Boro

Fair Haven Boro
Freehold Boro
Hazlet Twp

Holmdel Boro
Interlaken Boro
Keyport Boro

Loch Arbour Village
Manalapan Twp
Marlboro Twp
Middletown Twp
Monmouth Beach Boro
Neptune Twp
Oceanport Boro
Roosevelt Boro

Sea Bright Boro
Shrewsbury Boro
South Belmar Boro
Spring Lake Heights Boro
Union Beach Boro

Wall Twp
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MORRIS COUNTY (27)
Boonton Town
Butler Boro
Chatham Twp
Chester Twp

Dover Town
Florham Park Boro
Harding Twp
Kinnelon Boro
Madison Boro
Mendham Twp
Montville Twp
Morris Twp

- Mount Arlington Boro

Mountain Lakes Boro
Parsippany Troy-Hills Twp
Pequannock Twp

Riverdale Boro

Rockaway Twp

Victory Gardens Boro
Wharton Boro

OCEAN COUNTY (29)

- Barnegat Light Boro
- Bay Head Boro

Beachwood Boro

Brick Twp

Eagleswood Twp

Island Heights Boro
Lacey Twp

Lakewood Twp

Little Egg Harbor Twp
Manchester Twp

Ocean Gate Boro

Pine Beach Boro

Point Pleasant Beach Boro
Seaside Heights Boro
Ship Bottom Boro
Stafford Twp
Tuckerton Boro

PASSAIC COUNTY (31)
Bloomingdale Boro
Haledon Boro
Little Falls Twp
Passaic City
Pompton Lakes Boro
Ringwood Boro
Wanague Boro

West Milford Twp

SALEM COUNTY (33)
Alloway Twp
Elmer Boro

Boonton Twp
Chatham Boro -
Chester Boro
Denville Twp

East Hanover Twp
Hanover Twp
Jefferson Twp
Lincoln Park Boro
Mendham Boro

Mine Hill Twp
Morris Plains Boro
Morristown Town
Mount Olive Twp
Netcong Boro
Passaic Twp
Randolph Twp
Rockaway Boro
Roxbury Twp
Washington Twp

Barnegat Twp

Beach Haven Boro
Berkeley Twp

Dover Twp

Harvey Cedars Boro
Jackson Twp
Lakehurst Boro
Lavalette Boro
Long Beach Twp
Mantaloking Boro
Ocean Twp

Plumsted Twp

Point Pleasant Boro
Seaside Park Boro

South Toms River Boro

surf City Boro

Clifton City
Hawthorne Boro
North Haledon Boro
Paterson City
Prospect Park Boro
Totowa Boro

Wayne Twp

West Paterson Boro

Carney's Point Twp
Elsinboro Twp



4/87

Lower Alloways Creek Twp

Oldmans Twp
Pennsville Twp
Pittsgrove Twp
Salem City
Woodstown Boro

SOMERSET COUNTY (35)
Bedminster Twp
Bernardsville Boro
Branchburg Twp

Far Hills Boro

Green Brook Twp
Manville Boro
Montgomery Twp
Peapack-Gladstone Boro
Rocky Hill Boroe

South Bound Brook Boro
Watchung Boro

SUSSEX COUNTY (37)
Andover Boro
Branchville Boro
Frankford Twp
Fredon Twp
Hamburg Boro
Hardyston Twp
Lafayette Twp
Newton Town
Sandyston Twp
Stanhope Boro
Sussex Boro
Walpack Twp

UNION COUNTY (39)
Berkeley Heights Twp
Cranford Twp
Fanwood Boro
Hillside Twp
Linden City

New Providence Boro
Rahway City
Roselle Park Boro
Springfield Twp
Union Twp

Winfield Twp

WARREN COUNTY (41)
Allamuchy Twp
Belvidere Town
Franklin Twp
Greenwich Twp
Hardwick Twp

Hope Twp

10

05
07
09
11
14

Mannington Twp

Penns Grove Boro
Pilesgrove Twp
Quinton Twp

Upper Pittsgrove Twp

Bernards Twp

Bound Brook Boro
Bridgewater Twp
Franklin Twp
Hillsborough Twp
Millstone Boro

North Plainfield Boro
Raritan Boro
Somerville Boro
Warren Twp

Andover Twp
Byram Twp
Franklin Boro
Green Twp
Hampton Twp
Hopatcong Boro
Montague Twp
Ogdensburg Boro
Sparta Twp
Stillwater Twp
Vernon Twp
Wantage Twp

Clark Twp
Elizabeth City
Garwood Boro
Kenilworth Boro
Mountainside Boro
Plainfield City
Roselle Boro
Scotch Plains Twp
Summit City
Westfield Town

Alpha Boro
Blairstown Twp
Frelinghuysen Twp
Hackettstown Town

Harmony Twp
Independence Twp
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Knowlton Twp
Lopatcong Twp
Oxford Twp
Phillipsburg Town
Washington Boro
wWhite Twp

11

Liberty Twp
Mansfield Twp

Pahaquarry Twp
Pohatcong Twp
washington Twp



DESCRIPTION OF NJGS CASE INDEX SITES

The NJGS Case Index Sites listing contains the following fields:

CONTAM: contaminate code

DISTANCE: distance in miles from center of circle
FMCODEl: NJGS primary formation code

FMCODE2: NJGS secondary formation code

LAT: latitude of site

LON: longitude of site

NAME: name and location of site

SITENUM: site identifier

STATUS1: current status of site

STATUS2: further description of site status

The data in this listing is down-loaded on a regular basis firom
the New Jersey Geological Survey's Case Index File. The actual
transfer date is printed on the left side of the enclosed map.
This file contains many of the identified potential pollution
sites in the State, but does not include all of them. For
example the file does not generally include spill sites.
Recognizing the fact that this list may contain significant
errors and omissions, it is advisable to use this resource as a
gquide and to verify all information.

If you have any guestions, please call or write to us in
reference to the "Radius Program" at:

NJDEP

Division of Water Resources
Bureau of Water Allocation
CN-029

Trenton, NJ 08625

(609) 282-2957

Please see the attached sheets for definitions of the codes used
in the NJGS Case Index Sites listing.
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CODES USED IN THE NJGS CASE INDEX SITES LISTING

This packet contains definitions of the database codes used in
the NJGS Case Index Sites listing.

CONTAM

00 = ORGANIC CHEM (VOLATILE)
01 = ORGANIC CHEM (NONVOLATILE)
02 = CHLOROFORM

03 = '1,2 - DICHLOROETHANE'
04 = '1,1,1 - TRICHLOROETHANE'
05 = TETRACHLOROETHYLENE

06 = DICHLOROETHYLENE

07 = TRICHLOROETHYLENE

08 = CARBON TETRACHLORIDE

09 = METHYLENE CHLORIDE

10 = ACETONE

11 = BENZENE

12 = TOLUNE

13 = XYLENE

14 = METHYL ISOBUTYL KETONE
15 = ETHYLENE DICHLORIDE

16 = METHYL ETHYL KETONE

17 = TETRAHYDROFURAN

18 = '1,2 - DICHLOROETHENE'
19 = '1,1 - DICHLOROETHENE'
20 = '1,1 - DICHLOROETHANE'
21 = '1,1,2,2 - TETRACHLOROETHYLENE'
22 = '1,1,2,2 - TETRACHLOROETHANE'
23 = TRICHLOROFLUOROMETHANE
24 = CHLOROBENZENE

25 = ETHYLBENZENE

26 = '1,2 - DICHLOROBENZENE'
27 = DICHLOROFLUOROMETHANE
28 = STYRENE

29 = ISOPROPYL ALCOHOL

30 = VINYL CHLORIDE

31 = HEXANE

32 = HEPTANE

33 = PHENTANE

34 = PHENOLS

35 = METALS

36 = LEAD

37 = IRON

38 = MERCURY

39 = CHROMIUM

41 = ARSENIC

42 = CADMIUM

43 = CHLORIDE

44 = SODIUM

45 = NITRATE
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46
47
48
49
50
51
52
53
54
55
56
57

SULFATE

PESTICIDES
HERBICIDES

NATURAL RADIOACTIVITY
'PCB' |sl

GASOLINE

DIESEL FUEL

FUEL OIL

INORGANIC CHEMICALS
GREASES AND FATS
SLUDGE

ACID

LEACHATE

METHANE GAS

DYE

IODINE

EXPLOSIVES
PETROLEUM HYDROCARBONS
PHARMACEUTICALS
SURFACTANTS

SEPTIC DISCHARGES
RADIOACTIVE WASTE
UNKNOWN
TRICHLORETHYLENE
COAL TAR

ASBESTOS

DIOXIN

59
60
61
62
63
64

66
67
68
69
70
71
72

CTI T O J T T TO ( { T T { { T 1 T | |  {R {

!N/Al

QUATERNARY

MEADOW MAT

ALLUVIUM

FILL

BEACH SANS
GLACIAL,UNDIFFERENTIATED
GLACIAL,UNSTRATIFIED TILL
STRATIFIED DRIFT
MORAINE

TERMINAL MORAINE
RECESSIONAL MORAINE
BRIDGETON

CAPE MAY

HOLLY BEACH MBR
PENNSAUKEN

TERTIARY

BEACON HILL
COHANSEY SAND
COHANSEY KIRKWGOOD
KIRKWOOD SAND

UPPER MEMBER

LOWER MEMBER
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1033
1040
1050
1060
1070
2000
2010
2020
2030
2034
2038
2040
2050
2060
2070
2080
2081
2084
2088
2090
2091
2092
2093
2094
2095
2096
2087
3000
3010
3020
3021
3030
3022
3040
3023
3050
3060
3070
3080
3090
4000
4010
4020
4030
4040
4050
4060
4070
4080
5000
5010
5020
5030
5040
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PINEY POINT MBR

SEARK RIVER MARL
MANASQUAN MARL
VINCENTOWN SAND
HORNERSTOWN MARL
CRETACEOUS

RED BANK AND TINTON SANDS
NAVESANK MARL

MOUNT LAUREL WENONAH SANDS
MOUNT LAUREL SAND
WENONAH SAND
MARSHALLTOWN FM
ENGLISHTOWN SAND
WOODBURY CLAY
MERCHANTVILLE CLAY
MAGOTHY RARITAN FM
MAGOTHY RARITAN UPPER MER
MAGOTHY RARITAN MIDDLE MBR
MAGOTHY RARITAN LOWER MBR
MAGOTHY FM

AMBOY STONEWARE CLAY MBR
OLD BRIDGE SAND MBR

SOUTH AMBOY FIRE CLAY MBR
SAYREVILLE SAND MBR
WOODBRIDGE CLAY MBR
FARRINGTON SAND MBR
RARITAN FIRE CLAY MBR
TRIASIC JURASSIC

BOONTON FM

BASALT UNDIFFERENTIATED
HOOK MT BASALT

TOWACO FM

PREAKNESS BASALT
FELTVILLE FM

ORANGE MT BASALT

DIABASE

CONGLOMERATE (HAMMER CREEK)
BRUNSWICK FM

LOCKATONG FM

STOCKTON FM

DEVONIAN

SKUNNEMUNK CNGLM

BELLVALE SS PEQUANAC SH
KANOUSE SANDSTONE
MARCELLUS SHALE

ONONDAGE LS

ESOPUS GRIT

ORISKANY BECRAFT LS

NEW SCOTLAND COEYMANS
SILURIAN

BOSSARDVILLE LS

DECKER FM

LONGWOOD SHALE

POXONO ISLAND



OMERATE

LOMERATE

MITE

RGROUP

ISE GNEISS

AQUIFER RESTOR CONT

5050 = GREENPOND CONGL
5060 = HIGH FALLS

5070 = SHAWANGUNK CONG
6000 = ORDOVICIAN

6010 = MARTINSBURG SHALE
6011 = PEN ARGYL MBR
6012 = RAMSEYBURG MBR
6013 = BUSHKILL MBR
6020 = JACKONSBURG LS
6030 = ONTLEAUNEE FM
6031 = HARMONYVALE MEBER
6032 = BEAVER RUN MER
6040 = EPLER FM

6041 = LAFAYETTE MBR
6042 = BIG SPRINGS MBR
6043 = BRANCHVILLE MBR
6050 = RICKENBACK DOLO
6060 = MANHATTAN SCHIST
7000 = CAMBRO ORDOVICIAN
7010 = KITTATINNY SUPE
8000 = CAMBRIAN

8010 = ALLENTOWN FM
8011 = UPPER MBR

8012 = LIMEPORT MBR
8020 = LEITHSVILLE FM
8021 = WALLKILL MBER
8022 = HAMBURG MBR

8023 = CALIFON MBR

8030 = HARDYSTONE SAND
9000 = PRE CAMBRIAN
9010 = GRANITE

9011 = HORNBLEND GRANITE
9020 = GNEISS

9021 = GRANITE GNEISS
9022 = HORNBLEND GNEISS
8023 = QUARTZ OLIGOCLA
9030 = ALASKITE

9040 = SYENITE

9041 = SYENITE GNESS
9050 = PYROXENE GRANITE
9060 = MICROCLINE GNEISS
9070 = FRANKLIN LIMESTONE
9080 = AMPHIBOLITE

9090 = BIOTITE GNEISS
9091 = MIXED GNEISS;
STATUS1

1 = INVESTIGATION 2 =

3 = REQUEST FOR GEOLOG
4 = MONITORING

5 = LITIGATION

6 = CLOSED
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OTHER

BACKLOGGED

TRANS PERMITS
UNKNOWN

FIELD REC PROVIDED

STATUS2

RgHIDOMmEUuoQw>» o

INVEST CONT

CLEAN UP PLAN
SAMPLING PLAN
INITIAL INVEST

RQST PRPSL (RFP)
REMEDIAL INVEST
FSBLTY STUDY (FS)
PLAN, CONST REMEDIAL
FREE PRODUCT RECOVERY
DSLVD FRACTION RECOV
FREE, DSSLVD RECOV
CASE ABSORBED
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STAFF REPORT

In the matter of Application No. 5245 to renew
parmit to divart water fram
Towmn of yontclair three w211z in the Town of

Montclair, Essex County.

In compliance with the provisions of N.J.S.A. 58:1A-1 et seg., the
Town of Montclair, Municipal Building, Montclair, New . Jersey is
oresumad to have filed an application with the Division of Water
Resources for renewal of a permit to divert a maximum of 62 million
gallons of water during any month at a maximum rate of 1,3%8 gallons
per minute frowm existing Well Nos. 1, 2 and 3, @ach 309 feet deep
screened in the Brunswick formation. The wells are locatad in the
Town of Montclair. Diwversion is for the purpose of supplying water to
the Town of Montclair, Borough of Glen Ridge and Towmship of Cedar
Grove in Essex County, and alsc parts of the Townchip of Little Falls
and the City of Clifton in Passaic County.

The applicant requests no increase in their =2xisting diversion rights
and no pablic notice is required.
Backgrourxl

1. This permit is a renewal of an allocation granted by the
following:

Parmit Date Source of Water Diversion
No. ' amount  (imgn)
1331 10/20/66 wall No. 1 18.60
1379 3/23/67 Well No. 2 31.00
1593 3/24/72 well Nos. 1 & 2 45.00
1795 8/20/79 wall Nos. 1, 2 & 3 62.00

-~

2. Tne diversion includes the following:

Well well Date Depth Pump Cap. Yi=ld
No. Parmit No. Const. (Tt.) {gpm) {3pm)
1-Rand well 26-3631 1/67 390 400 470
2-Glentield well  26-3687 12/63 300 600 950
3-Lorraine Well 26-4597 10/12/76 300 420 400

3. The diverzion serves the following comunities:

. Town oI ™ontclair

Borough of Glen Ridge -

Townsnip of Cedar Growve

Parts of the Townshin of Little Falls and City of Clifton
in Passaiz County

Lo oo



4. The present water supply is being derived from both surface and
groundwater. The applicant is a partner in the Wanaque/Ramapo system
in the amount of 5 percent; resulting in an allocation of 5.2 mxd,
hase on 104 mgd safe yield, or 4.7 mgd, bhased on a safe yield of 94
mgi. The applicant's primary source of water supply is the
Ramapo-Wanague  Raservoir System, operated by the North Jersey
District Water Supply Commission.

Findings of Fact

1. A review of quarterly diversion reports for both sﬁrface and
groundwater indicates the tollowing water use:

Maximuri Monthly hverage Monthly Allocation
Use (mgm) Use (mgm) (mgm)

208.86 158.39 62

2. The population served is approximetely 55,014 which represents an
average consumption of 92.8 gpcd, and peak consumption of 122.5 gpcd.

3. The following static water level data is available:

Well Static water Ievels (pelow well head)
No. whan Construct=d Recent

(date) (level) {date) {level)

1 1/67 19! 7/83 35!
2 12/68 20! 7/83 38!
3 10/76 ja R 7/83 25'

4. The following long-term pumping t=st data is available:

W=ll Date Yield Drawdown Static Pumping
NO. nt Test { gpr) (feet) Tevel (ft.) Time (hrs.)
1 4/11/66 470 125 19 84
2 10/65 950 79 20 87.5
3 10/12/76 429 62 1 72

5. Public watar supply wells within a 5-mile radius include the
following:

well No. of Depth Distance
Jwner wells (ft.) (miles)
City of Orange 7 51-124,500 2.0
Essex Fells Borough 16 40-550 3.3
South Orange Vvillage - - 4.2
Passaic Vallsy water Coam. - -—- 4.2

6. water, after use, 1is discharged to Passaic Vallev Sswerage

2
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Camission regional treatment plant for treatment and discharged to
the Passic River. The treatment works are not under a sewer
connection ban or other restriction imposed by NJDEP.

7. The water system has storage capacity of 2.5 MG steel tank, and
1.5 MG underground reservoir.

8. The applicant has the following interconnections with adjacent
systems:

Name of System Size of Interconnection
Bloomfield le"
City of Newark 20"
Cammonwealth water Caapany 15"

9. Apolicant has agrzement for sale of water to the following
cystems:

. Township of Little Falls
. Cedar Grove Township

. Glen Ridge Borough

. City of Clifton

(ST 0 I o 1)

10. The Montclair Sanitary Lanfill is about 1 mile away from the
applicant's wellfield. The landfill is lined.

Staff Analysis

1. The water use is within the range of national average and is in
the public interest.

2. The applicant's primary source of water supply is the
Ramapo-wanagque Reservoir  Systam, onerated by the North Jersey
Diztrict water Supply Canniscion. The applicant is a partner in the
system in the amount of 5 percent, thus, resulting in an allocation
of 5.2 mgd, based on 104 maxd safe yield, or 4.7 mgd, hased on a 3afe
yield of 94 wmgd. The applicant is not reguired to obtain water
allocaticn permit for surface water diversion from the system.
However, the applicant is required to report the amount of surface
water diverted from the system quacterly to the wWater Allocation
Office.

3. Based on existing information (H=aring testimony, 1379,
Engineering report - Lorraine well) the diversion probably will not
have an adverse affect on nearby wells., Thaerz was no significant
chanjge in static water level racorded despite many years of
continuous onerationg. Therafore, natural replenishment of
groundwater is probably occuring.

4. Diversion will not likely cause groundwater pollution. Within a
one-mile radius there is one known sanitary landfill. However, the

3



landfill is lined to prevent leakage.

5. There is little probability of salt water intrusion because the

diversion is far from the brackish waters and above sea level.
Caniclusions

1. The allocation is necessary and in the public interest.

2. The diversion will not contribute to qgroundwater pollution or
salt water iatrusion.

3. The diversion will not exceed natural replenishment, and will not
unduly interfere with other users.

Recommendations

Issuance of the permit 1is recoarended subject to the standard
conditions and to the following specific condition

= e
o

1. The amount of water that may be diverted under this renewal
permit shall be as follows:

Well Permit Well Nam= or Pump Capacity Formation

No. Designation (gpm)
25-3687 Rand Well #1 400 Brunswick
26-3548 Glenfi=ld well #2 600 Brunswick
26-4597 lorraine Well #3 400 Basalt Flows

2. Th= total allocation from the above sources shall not eiceed 62
million gallons per month at a raximum rate of 1,388 gpm.

3. All wealls shall be metered. The total diversion for each month
from each well shall be reported quartarly to the Water Allocation
Office undar Parmit No. 5245. Applicant shall submit within 80 days
of receipt of this permit a plan for monitoring diversions using the
form available from the Wwater allocation Office. Wwells <hall be
equinped with a tag showing the well peruit numbsrs listed above.

4. Diversion fran the Ramapo-Wanague Reservoir 5ystem shall be
meterad and the quantity diverted each month, <hall be reportad
quarterly to the Water Allocation Office under Report No. 5245.

S. The applicant shall submit, with th2 fourth quarterly diversion
report: (a) the total =2nnual commercial/industrial water use; (b)
the percent of unaccounted for water not matered; (c) the daily peak
water consumption in gallons per capita per day.

6. Wells shall be conctructed so that water l=2vel measuraments can
pe made by tape at any time. Applicant shall submit with quarterly

4



diversion reports the static water lewel of wells identified in the
ronitoring plan (See 3. above). Measurement shall be made when the
well pump has been shut down for a recovery period of 12 to 24 hours.

7. The pumping equipment capacity shall not be increased without
prior approval by the Division.

8. Aall new services shall be meterad upon installation,

9. all existing services shall be meterad, A plan for installing
meters 1in existing services satisfactory to the Water Allocation
Office shall he submitted within six months of this approval.

10. The applicant shall adopt and implement to the satisfaction of
the division, a continuous program to encourage water conservation in
all types of use within the area served by the applicant. A resport
shall be submitted to the Division on or before June 30, 1984, and
each year thereafter, on the actions taken pursuant to this program
and the impact thersof.

11. Permittee shall nave the right to apply at any time for
modification of this periit Ly submission of the appropriate
application forms. Permittee may informally discuss the terms and
conditions of this permit at any time with the Water Allocation

Oftice. An application for renewal szhall be filed 3 months prior to
the expiration date.

12. If the permittee fails to comply with any of the terms and
conditions herein, or in the public interest and atfter due process,
this approval may be reviewed for possible modification or revocation
thereof.

13. The Division, at its option, may cause the permit to be reviewed
at intervals of not less than 5 years to examine the need for the
allocation and to determine compliance with the terms and oconditions
of the permit and whether a modification to the permit is necessary.

l4. The permittee is subject to initial, rznewal and annual fzes as
may be prescribed by the regulations.

15. This permit snall expire on January 31, 1999,

16. This permit shall not b2come operative unless anl until the
applicant has filed with the Division within 60 days from the date of
transmittal hereof, written acceptance of the terms and conditions
hereby imposed.

Respectfully submitted,

e Al 2454
Vlado Michna -
wWater Allocation Office z]ﬁ&%

: OK o~
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Form 87 ‘ AL - :
DEPARTMENT OF CONSERVATION Permit No.o T ""-At‘gf
AND ECONOMIC DEVELOPMENT Application No _ZEBF
DIVISION OF WATER POLICY & SUPPLY county _Essex /379
WELL RECORD
. owin Town of Montclaid appress __ Watchung Ave
Owner's well No. Threa =z SURFACE ELEVATION T —— ““”Feet
2. LOCATION _Glenfield Park South Bloomfield Ave Montclalr N.J.
3. DATE COMPLETED _Qet 20 1966  DRILLER _Rinbrand Well Drilling Co Inc
4. DIAMETER: tosl6X10 inches  Bottom_10 inches TOTAL DEPTH____ 3990 feet
5. CASING: Type steel Diameterl_éx_]i.lnches Length_2kl_‘_l_Feot
6. SCREEN: Type ___TIONE (s);iuzzﬁig; Diameter _______ _Inches Length______  Feet
Range in Depth {Top . Feet Geologic Formation
Bottom_______ Feet
Tail piece: Diameter — Inches Length Feet
7. WELL FLOWS NATURALLY______ Gallons per Minute at Feet above surface
Water rises to Feet above surface
8. RECORD OF TEST: pate Qct 20 1966 Yield — 950 galtons per minute
Static water level before pumping o4 Feet below surface
Pumping level 75 feet below surface after 73 hours pumping
Drawdown __ D91 Feet Specific Capacity_ ‘7'  Gals. per min. per ft. of drawdown
How Pumped ___Turbine How measured Orific
Observed effect on nearby wells none
9. PERMANENT PUMPING EQUIPMENT:
Type Mfrs. Name Owner to supply
Capacity G.P.M. How Driven HePeee . R.P.M.
Depth of Pump in well ________ Feet Depth of Footpiece in well Feet
Depth of Air Line in well Feet Type of Meter on Pump__________ Size___lInches
10.  USED FOR Public supply AMOUNT {Ave"”——_h”o“ peily
Maximum____ Gallons Daily
I QUALITY OF WATER Extra-good Sample: Yes X No.
Taséi no Odor no Color_clear Temp. 54 oF
2 L8 Riherd emRed Tt Teok 1A0-050 Rest, YRAnarT e i i L
furnish copy)
(3. SOURCE OF DATA Rinbrand Well Drilling Co Inc .
lv.  DATA 0BTAINEp gy_Adam F Rinbrand bate _ NOV 11 1966
(NOTE: Use other side of this sheet for additional information such as log of materiala penetrated

analysis of the water, sketch map, sketch of special casing arrangements etc.)



civ, WATER POLICY
& SUPPLY
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|
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L DEPARTMENT OF CONSERVATION Pernit Ko KO~ FEET

A AND ECONOMIC DEVELOPMENT Anolicatiﬁg;eo.x__/';‘;/
payeta ‘ DIVISION OF WATER POLICY & SUPPLY County
BT e WELL RECORD
. OWNER Montclair Water Bureau ADDRESS Chestnut &N Fullerten
Owner's Well No. ONE SURFACE ELEVATION Feet

9.

(Above mean sea level)

LOCAT I ON Montclair N.J.

DATE COMPLETED Aprdl 11 1966 DRILLER _Rinbrand Well -PrillingGe—Ine——

DIAMETER: top 10 Inches Bottom lolnches TOTAL DEPTH__BOO_Feet
CASING: Type steel Diameter_L6X10 |nches Length _15&30Feot
SCREEN: Type.__rio_ne____ gris:re\ig;____ Diameter ______ Inches Length —______Feet
Range in Depth {Top Feet Geologic Formation
Bottom_________ Feet
Tail picece: Diameter Inches Length Feet
WELL FLOWS NATURALLY Gallons per Minute at Feet above surface
Water rises to Feet above surface
RECORD OF TEST: Date April 11 1966 Yield __ulg_ﬁallons per minute
Static water level before pumping 19 feet below sur face
Pumping level _122 feet below surface after 84 hours pumping
Drawdown 103 Feet Specific Capacity..______ Gals. per min., per ft. of drawdown
How Pumped Turbine | How measured Orific
Observed effect on nearby wells none
PERMANENT PUMPI{NG EQUIPMENT: Owner to supply
Type Mfrs. Name
Capacity G.P.M, How Driven HePoooo R.P.M.
pepth of Pump in well________Feet Depth of Footpiece in well Feet
Depth of Air Line in well Feet Type of Meter on Pump___ Size___lInches
USED FOR Public supply AMOUNT {Average___._Gallons Daily
Maximum____ Gallons Daily
QUALITY OF WATER Sample: Yes No.
Taste no Odor no Color clear Temp. o4 oF
Log 9 clay,13 red shale,bal same Are samples available? ¥Y€8B
(Give details on back of sheet or on separate ahect. If electric log was made, vlease

furnish copy)

“ -
SOURCE OF paTa Rinbrand “ell Drilling Co Imc

DATA OBTAINED BY Adam F Rinbrand pate July 26 1966




FORM 87

9.

DEPARTMENT OF CONSERVATION Permit No. =&~ iz
AND ECONOMIC DEVELOPMENT Application No
DIVISION OF WATER POLICY & SUPPLY County mmmrene

WELL RECORD

OWNER Montegleir Water Eeaura ADDRESS Normal and Rallroad

Owner's We!l No. Two SURFACE ELEVATION Feet

( Above mean sea level)

LOCATION _Montelair N.J

DATE COMPLETED _gosme—z 3946 DRILLER _Renbrend—wWell Drilling Co—Inc—
RIS [ LU
DIAMETER: top 10 Inches Bottom __1Q Inches TOTAL DEPTH__300  reet
. H 2
CASING: Type —teet Diameter3gae1o-—inches Length _LQOxAl Feet
Size of .
SCREEN: Tyre _pgna——. Opening Diameter _________lnches length__________Feet
. Top Feet
Range in Depth Geologic Formation
Bottom _____ Feet
Tail piecel Diameter____________  Inches Length Feet
WELL FLOWS NATURALLY ________ G<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>